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PREFACE. 


JT may here fcem ileceffary to give fome account of * 
the origin and progrefs of the work now prefented 
to the public. 

In the third edition of the Encyclopaedia Britannica, 
which has been received by the world with fuch ap- 
probation, as to obtain a degree of currency, which is 
without example in works of fuch magnitude, the 
art of Agriculture was difcuffed under the various 
feparate heads, of Agriculture, Hufbandry, Drain- 
ing, Mofs, and others, fuggefted by the alphabetical 
arrangement of a di&ionary -of Arts and Sciences. 
The property of that work having at length become 
concentrated in an individual, he refolved to proceed 
to a fourth edition, containing fuch alterations and im- 
provements, as the courfe of time and the progrefs of 
the arts had rendered neceflary. 

In the execution Of this talk, it appeared an objed of 
importance, to concentrate, as much as poflible, the dif- 
cuffion of the various branches of Science or of Art, in- 
to a fyftematic form, under a few diftind heads j inftead 
of leaving their different parts and members fcattered, 
as formerly, throughout eighteen or twenty volumes. 

Accordingly, at the commencement of the fourth 
edition of the Encyclopxdia Britannica, the propofed 
alteration was undertaken with regard to the fubjed 
of Agriculture, which, from the alphabetical arrange- 
ment neceffarily prefented itfelf for difeuflion at a 
very early period of the work. The various branches 
of that art were condenfcd into a Angle treatife ; 

although 
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although various particulars were introduced or difcuC 
fed at greater length than formerly, yet by lopping off 
the redundancies which unavoidably occurred in the^ 
former fcattered mode of difcuflion, and by adhering 
ftri&ly to a Hematic arrangement, the whole was con- 
fiderably abbreviated. 

After the treatife alluded to had been compiled and 
printed, it occurred to the proprietor, that confidcrable 
numbers of perfons, to whom the perufal of it might be 
produ&ive of much advantage, would be very unlikely 
to become purchafeTs of a literary work of fuch magni- 
tude and expence as the Encyclopaedia Britannica. As 
it is of the utmoft importance, however, to the public, 
to give all pofiiblc currency to literary works upon an 
art which is of fuch extenfive and effential utility to 
mankind, a refoiution wa3 adopted to introduce to 
the world, as a feparate publication, the treatife upon 
Agriculture, which had been prepared for the fourth 
edition erf the great work above mentioned. At the fame 
time it was thought, that before carrying this refoiution 
into effe£t, it might be proper to revife the whole trea- 
tife, and to make fuch additions or alterations as (liould 
feem requifite for its farther improvement. This talk 
has accordingly been undertaken, and the refult is pre- 
fented to the public. The alterations which have been 
made confiderably exceed, both in number and extent, 
what was originally intended; fo that a great part of the 
treatife has changed its charadler, although the former 
arrangement has, upon the whole, been adhered to : 
In particular, the hiftory of the art has been much en- 
larged; advantage has been taken of recent publica- 
tions, efpccially of thofe which the Board of Agri- 
fuggefted or brought forward, to explain the 

principles 
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f^tyciples upon which the rotation of crops and the 
^culture of grades ought to be conduced ; various 
other branches of the fubje£k have, in like manner, been 
enlarged or altered ; and fome fubje&s of agricultural 
curiofity in the practice of foreign nations have been in- 
troduced, which, it is hoped, will prove not unaccept- 
able to the clafs of readers for whofe ufe this work is 
intended. 

Throughout the treatife, practical utility is the ob- 
je£k kept in view ; and the notions of ingenious and 
fpeculative men, which have a tendency ro miflcad into 
rafh projects perfons engaged or engaging in agri- 
culture, are carefully avoided. Wo more of theory is in- 
troduced than feemed absolutely necefiaxy to exhibit a 
view of thofe general principles, which Jong experience 
in the art has dictated to men of found judgment ai*i 
corrcft observation. 

In the details given, concifenefs, as far as confident 
with perfpicuity, has been chiefly kept in view ; but by 
adhering ftri£Uy to a fyftematic arrangement, a very 
great variety of fubjc&s will be found introduced and 
difeuffed. 
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INTRODUCTION. 

A GRICULTURE in general, or in the abftraft, Definition* 
may be defined to be, The ak of making the 
earth to produce in large quantities, and in the great- 
eft perfection of which their nature is capable, thofe 
vegetables which are neceffary to the fubfiftence, or 
ufefu 1 for the accommodation, of mankind. Agricul- Differs from 
ture differs from gardening in this refpcCt, that the £ arc * enin E- 
gardener is chiefly occupied in rearing fnvall quantities 
of the nicer and more delicate vegetables, wdiich are 
rather valued as objefts of luxury than as articles of 
food $ whereas the agriculturift labours upon a larger 
fcale, with a view to fupply himfelf and his country- 
men witli the neccffarics of life. 

In civilized focieties, agriculture, or the cultivation ts a fepamc 
of the foil, becomes a feparate bufmefs or employ- 
mentj and agyiculturifts, or the perfons engaged in 
agrioplture, receive the appellation of fanners or huf~ 

Sandmen, 

To enable the agriculturift or hufbandman to con- Indudcsthc 
his bufinefs with fuccefs, it is neceffary that, be 
Vol. I. A fticuld 



Nature of ftiould not confine hJTOtehtion to the mere cuH#v 
e *-tion of the foil, or the rearing of vegetables. Th} 
vegetables which are capable of affo-aing a comfort- 
able fubfiftence to the human coMtitution are few in 
number; and it has been found by experience, that 
they cannot be profitably fown and reproduced year 
after year upon the fame fpot of ground. Hence it 
becomes necefiary at times to rear upon it grafles or 
other plants which are unfit for affording nourifh- 
ment to man. But although men cannot eat grafs, 
they may, ncverthelefs, contrive to obtain fubfiftence 
from it in an indired manner. They may give it to 
cattle, whofe ordinary and natural food it is ; and ha- 
ving thus, as it were, converted the grafs into the flefh 
of animals, they can devour thefe animals ; and in this 
way, obtain a richer and more Simulating food than 
any vegetable produ&ion can polfibly afford. It is 
therefore a part of the bufinefs of the hufbandman to 
rear and to feed thofe animals which arc ufed as food 
in the fociety of which he is a member, that he may 
be enabled at all times to derive profit from the por- 
tion of territory that he cultivates. It is alfo neccffary 
towards conducing his operations with fuccels, that he 
fhoukl rear and feed other animals, not as a fource of 
human fubfiftence, but for the fake of the fcrvices 
which they are capable of affording ; for it has pleafed 
the beneficent Contriver of this world, to place upon 
it beings of a fubordinate nature, capable of affifting 
mankind in their labours, without bei^g degraded by 
tlie ftnte of fervitude in which they are p. aced. To the 
cultivators of the foil, thefe animals, from their ftrength 
and patience of labour, are particularly ufeful, and 
even abiolutely necefiary in our cold and barren cli- 
mates. 
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They mult therefore te fed and lodged >vith Importance 
1 of the Art. 

\the greateft care. »■ v * 

Hence, the ch^oloyment of the hufbandman is of an 
extend vc nature, retiring much forefight, and. a con- 
fiderable knowledge of the relations that fubfift be- 
tween the molt important obje&s in nature — the foil, 
the feafons, the animals, and the plants, fo far as they 
are connected with the fubfiftence of mankind. It is 
by bringing to perfection this art that man becomes 
truly the lord of the univerfe. He fubdues by his ope- 
rations every part of the furface of the earth, and ac- 
quires over the animals which inhabit it, a folid right 
of dominion or of property, in confequence of ha- 
ving reared, and afforded them fubfiftence by his (kill 
ajid his labour. He ufes them indeed as food \ but 
before he caii do fo, he muft firft bellow upon them 
fubfiftence, attend to their multiplication, and to 
their health and welfare. As they poflefs no forefight, 
the purpofc to which they are deftined is to them no 
evil. 

It is only in proportion to the degree in which this 
important art of agriculture has flourilhed, that nations 
have been, or ever can be, permanently profperous. 

Every improvement that is made in it is a moral bene- 
fit conferred upon mankind* for, by increafing the quan- 
tity of human food, or facilitating the production of 
it, one of two things muft always happen : Either the 
number of our fpecics will be increafed, that is to fay, 
a greater multitude of rational and intelligent beings * 
exill miho creation ; or a greater number of thofe 
who ahead)/ ex ill, will find leifure for the improvement 
of th^Tmtelle&ual characters, by ftudying and carry- 
to perfection the fciences and arts. Thus, the 
A 2 vftr!en^th 
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Hiftory. ftrength of nations is increafed in proportion 

degree in which their foil is ikiltully culm.itcdy arwj 
their independence is fecured by findj^T upon die fpot 
which they inhabit jll that is nec^ury lor their iub- 
filtcnce. 

It is a fonmuro rircumftancc, that the art of the 
Jjij/bamhnan, which is the foundation of nil others, and 
at all times imlifpcniabJc to human exi Hence, is in every 
refpccl conducive to the welfare of thofe engaged in it. 

• The practice of it bellows health upon the body ; and 
thoVlvhn by the variety of occupations which it affords, it alfo 
prauhit it. bellows a confiderablc degree of reflection upon the 
minds of the lowclt perfons occupied in it ; while, at 
the fame time, it prevents their acquiring that fpirit of 
artifice and of cunning, which in all countries is apt 
to degrade the character of thofe engaged in the in- 
ferior branches of commercial employment. Nor doct, 
it fail, in all ranks and conditions of life, to produce a 
more candid and liberal chara&er than any other em- 
ployment. No Britiih hufbandman has ever refufed, 
or even hefitated to allow to be communicated to the 
public every branch of his art, and every improvement 
which he and his forefathers may have made in it j 
whereas, in all the branches of manufacture or of com- 
merce, every tranfadion, as far as poffiblc, is covered 
with a myfterious veil of fecrecy, and every improve- 
ment is concealed by its inventor, and fometimes un- 
doubtedly perifhes with him. 

Biftory. ' No branch of hiftory is more inftrudive, nor confe- 
qucntly more important, than that wliicli explains the 
progrefs of the human mind in the difcoVery and im- 
provement of the ufeful arts. As the art of agriculture, 
in point of utility, ranks above all others, a detail of Ae 

efforts 
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^nsrts by which ingenious men have brought: it to its Hiftory. 
■prefcnt degree jgf perfection, would undoubtedly prove 
extremely interefti?^ It has hitherto, howeve* , been 
one* of the misfortune^ of mankind, that, in confcquence 
of a falfe taftc, they have be flowed more attention and 
applaufe upon great talents or ingenur r , when exerted 
in the arts of dellru&ion, than when employed in de- 
viling the means of giving plenty and felicity to na- 
tions. The writings of h if tori an s and poets are filled 
with the actions of men, who, under the influence of an 
infatiablc lull of dominion, have wafted cities and pro- 
vinces, and have defaced the f a ire ft monuments of hu- 
man genius and induftry ; while the beneficent enter- 
prizes and efforts of thofe men arc neglected or forgot-*- 
t#f), who invented the inftruments of agriculture, who 
felectled or imported into their country the p'ants molt 
worthy cf cultivation, or who drained moraftes, gave 
fertility to barren waftes, and pointed out the bell 
modes of preferving and augmenting the produ&ivc 
powers of the foil. 

Mankind have fufFered fevercly, iri confequence of 
their abfurd admiration of fucccfsful ambition, and the 
applaufe which they bellow upon it. By this applaufe 
they in every age tempt reftlcfs individuals to lay 
fchemes for their deltrutlion, and to glory in the de- 
bafement and mifery which they bring upon large por- 
tions of the human race. It were well, therefore, if 
the friends of humanity could contrive to do away this 
falfe tafte, byicalling from obfeurity, and bellowing 
:ion/)f renown, upon the true friends of man- 
kind, ^jjofc^abours have in ancient or modern times 
beenyifre&ed towards promoting the belt intcrefts of 
^wdikind by the improvement of this moll important 
A 3 
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i Hiftory. of all arts. The materials, however, for a hiftoi^Cv 
* agriculture are few, and it is inconfiftent with our plan 
to give more than the mod genera]; Jutline of what is 
known concerning it in paft ages. ~ 

r The hiftory of argiculture is equivalent to the hiftory 
of civilization and of arts. Men who pafs their days 
in the unfettled ftate of hunters and fliepherds, muft 
always be few in number. As their wants are not 
many, their means of fupplying them, that is, their 
arts, will be proportionably unimportant. It is only 
when the increafe of their numbers has compelled them 
to have recourfe to the cultivation of particular plants, 
end when the refult of an improved agriculture has in 
its turn provided fubfiftence for multitudes of men in a 
ftationary or fettled ftate, that human ingenuity isrouf 
ed to the difeovery of the fecrets of nature, by fearch- 
ing after modes of gratifying new and more refined 
wants than were formerly known. Accordingly, we 
find in every country, and in every age of the hiftory of 
mankind, that agriculture has been the bafis of civiliza- 
tion, and that they have gone hand in hand in improve- 
ment. 


r.sflern a- 
griculturc. 


The great civilized nations which in ancient times 
occupied the eaft were chiefly three : towards the ri- 
fing fun was the great empire of China \ on the foutli 
was India \ and on the weft was Perfia, which in its 
progrefs (till further weftward, came to include the 
country of the Afiyrians, and the territories which 


bound the eaftern fhores of the Mediterranean fea, 
Leflfer Afia, Syria, and Egypt. In all ttefe counftKv* 
letters and arts have exifted from very renK't o „^eriods, 
and along with them, as their foundation and Itfkoort* 
agriculture has flourifhed \ and, which is of morels 


portance, 
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ZfOTtance, the perfons engaged in it have been held In ^ Hiftory. 
very ' great equation. On the contrary, the Tartars, 
who have in all*Ji^s occupied the northern regions of 
Afia, together with the great, elevated, and defert tradl 
of country between Pcrfia and China, have always ex- 
ifled in a paftoral, and confequently in a barbarous ftate, 
equally ftrangers to agriculture and to the arts which 
it produces. 

The civilization of the Chinefe empire appears to 
have exifted from the remoteft antiquity 5 and long ex- 
perience has taught that people the great importance of 
agriculture, and the eftimation in which it ought to be 
held. Accordingly, by a fundamental part of their po- 
licy, it is diftinguilhed and encouraged by the govern- 
ment beyond all other arts or employments. To render 
it honourable, the emperor annually, at the beginning 
of the fpring, which is the commencement of their year, 
goes to a field in perfon, in a common cart or waggon, 
painted green, and in prefence of the princes of the 
blood royal, of the officers of ftate, and firft man- 
darins of the empire, holds the plough for a time. The 
ceremony is extremely folemn, and the emperor offers 
up prayers for a plentiful crop to his people. On the 
fame day, a fimilar ceremony is performed by the go- 
vernor or chief mandarin in every province of that 
great empire. 

With a fimifar view of rendering it honourable, and 
calling the attention of all orders of men to the im- 
portance and walue of agriculture, it was a cuftom 
the a/cient Perfians, that once a-month their 
king faSfjpsfn to table with a party of praftical hufband^ 
menJN perfons engaged in the ordinary labours of agri- 

Eure. This people had a regular priefthood for in- 
A 4 
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7/i‘tforv. ftru&ing the people in their religious duties and^MC 
not a little remarkable that agriculture was rcpreleiitcd - 
by them as the moll acceptable fervit;.?* which a devotee 
could perform in the fight of thei^ iupreme deity, the 
fun or element of fire. The faint among them was 
obliged to work out his faivation by the practice of all 
the labours of agriculture ; and it was a maxim, that 
he who cultivates and fows the ground v. ith care and 
diligence, acquires a greater chance of parsulifc than he 
could have gained by the repetition of ten thou land 
prayers. 

Hindoflan, at the time of its invafion by Alexander 
of Macedon, appears to have been nearly in the fame 
Hate in which we at prclent find ir. Agriculture was 
carefully attended. to, and along w ith it the ulcfii! aiti 
flouriihed, riches abounded, and the people weir nu- 
merous, humane, and happy, though unfortunately en- 
feebled by a degrading fuperftition, which by prevent- 
ing the free exertion oi their faculties, renders them an 
enfy prey to every invader. Then in their iuperll ition, 
however, their rcfpetl for agriculture • ppt ars. Hence 
arofe the divine honours long paid by them to Bac- 
chus, as the fivfl teacher of the art of cultivating the 
vine. 

From a fimilarity of fuperftitions and of manners, it ap- 
pears extremely probable that fome dole connexion fub- 
fifted at a remote period between the Hindoos and the 
ancient Egyptians. The banks of the Ganges and of the 
Nile are fertilized in the fame manner, and upon both, 
the art of agriculture is of an extremely reLpotc aiitMgwj^ 
ty* The ancient Egyptians, like the Hindoo vafl 

quantities of corn; and fo fenfible were they of im- 
portance of the art which enabled them to do fo, 

they 
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yft&y 0 worfhipped as a god, its real or reputed inventor, Hiftory. 
undef the appellation of Ofiris. They regarded Ifis, 
their fccond deity>us the difeoverer of the ufe of wheat 
nud hurley, and as*die firft who, having gathered the 
feeds of thefe grains in the woods, fowed them on pre- 
pared land, and reaped a crop thus procured by art. 

Iik thefe caftern nations the molt valuable pra&ices 
in agriculture were well known. The ufe of the plough 
was known. Hollow draining was fo well underlined, 
together with the purpofes to which it may be applied, 
that r.3ic modern IVrfians are in feme places faid to find 
water in their licit Is, conveyed in channels, of which 
they know not the courfe, but which have been placed 
there in former times by a more induitrious and in- 
fcllliger.t people. Artificial canals fo* watering tlic foil, 
and even for conveying its produce to diftant places, ap- 
pear to have been long ufi.d in the eaft. Mills were 
ufod in India cf <1 very Ample and ingeriious conftruc- 
t Ion for grinding grain. No 'hrelhing machine, how- 
ever, appeals to have been invented; and to this day, 
over all Afia, tlu: corn is trodden out from the ear by 
the feet ot cattle. 


The Phoenicians, who inhabited the eaftern coafl of 
the Mediterranean, and are i’c f: equently mentioned in 
the iac red Scriptures by rho appellation of Phililtines, 
(i. e. Paleftines, or inhabitants of Paleftine,) appear to 
have made confiderable progrefs in agriculture. Be- 
ing a maritime people, they carried their civilization 
and arts to y.rious i Hands, and to feveral countries 
Z&Sfj of the Mediterranean. Carthage was 

one oiVthjv? colonies; and we know that, as early 
as thfi^iays of Herodotus, the part of Africa adjoining 
to^mat city, and which formed its territory to the weft- 
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V. * 

^ Hiftnry. ward, was inhabited by an agricultural people. As the 
Greeks derived the firft rudiments of their literature 

s ! ' 

from the Phoenicians, there can be J&le doubt of their 

r 

having obtained their knowledge of agriculture from the 
fame quarter. 

Agricnl- Notwithftanding their conftant wars, the fituation of the 

GreekL tlie Greeks appears upon the whole to have been favourable 
to agriculture. They were divided into a great variety 
of petty ftates, in which the territory was chiefly held by 
fmall proprietors who cultivated their own lands. The 
great population of the country, wafted as it fo frequent- 
ly was by inteftine wars, could only be fupported by con- 
fiderable (kill, or at leaft by great induftry in agriculture. 

Ilefiod was the firft known to us among the Greeks 
who wrote on this interefting fubjc£h According 
the cuftom of the Oriental authors, he wrote in poetry, 
and embelliftied his poem with luxuriant defeription 
and fublime imagery. He calls his poem IV oris and 
Days , becaufe agriculture requires the exa£t obfervation 
of times and feafons. 

Xenophon, in his ©economics, has remarked, that 
agriculture is the nurfing mother of the arts. For, 
fays he, " where agriculture fucceeds profperoufly, 
there the arts thrive ; but where the earth neceflarily 
lies uncultivated, there the other arts are deftroyed.” 

Other eminent Greek writers upon agriculture were, 
Democritus of Abdera, Socraticus, Archytas Taren- 
tinus, Ariftotlc, and Theophraftus, from whom the art 
received confiderable improvements. 

R °" ^ te agriculture among the anient Roitrsr 

merits a very particular degree of attentionV^r^^&ount 
of its influence upon the political deftiny of that^gu- 
lar people, Hiftories of Rome and of the Romans 'i** 

i iu ' 
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Si the hands of all perfons, and their military achieve- 
ment^ as wcll^as civil diffenfions, have been tranfmit- 
led to us with ll/mute care and accuracy by various 
writers. It is undci flood by few, however, that the 
Romans were only conquerors becaufe they were cul- 
tivators of the foil, and that their love of war arofe from 
their attachment to agriculture, and the independence 
and felicity which is enjoyed in that mode of life. 

At the period when the foundation of Rome was 
laid, Italy appears to have been divided, as in later 
times, into a great multitude of petty dates, deditute 
of any common bond of union. From the fimilarity of 
language, of inditutious, and of religion, as well as 
from vicinity of fituation, it appears certain that Italy 
l/uft have been peopled by colonies from Greece. 
Thefe colonies had arrived after the Greets had made 
fome progrefs in civilization ■, becaufe we learn from 
hidory, that when Rome was founded, all the neigh- 
bouring dates were acquainted with agriculture, and 
no people that is entirely barbarous can poflefs this art. 
At the date of the foundation of Rome Italy was only 
partially fettled, like the United States of America, at the 
prefent day. Romulus appears to have acquired the 
property of a fmall diftridt of a few miles over, upon 
which he refolved to edablifli a colony. With this 
view he invited fettlers, by gratuitous offers of fmall 
portions of land; and, as the country was under no com- 
mon government, he made his eftate an afylum for run-, 
away (laves. iThat he was no barbarian is evident from 
T^^opting regulations founded upon the wifeft max- 
ims of ojfe&iial policy. He granted to every individual 
wh<ydhofe to fettle on his territory as much land as, 
when well cultivated, was accounted fulhcient to fup- 


Hiftory. 
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Hiltnry. port a poor and frugal family (two jugcra). His ter* 
ritory was foon flocked with fmall proprietors. The ■ 
children of thefe perfons, though bratf'up in frugal and* 
laborious habits, were unable to *md fubfillence upon 
die fmall properties belonging to their parents. The 
country being deftitute of commerce and manufactures* 
they had no other refource than that of emigrating in 
fearch of new lands. They had no money to purchafe 
fuch lands ; but, uniting into a body under the chief of 
their community, they attacked the weakeft of the 
petty neighbouring ftates, and forced them to cede or 
make over to them fome part of their territory. Thus 
the dominions of the petty chieftain of the Roman (late 
were increafed, while his young men were provided for 
by the (bares which they received of the conquerci 1 
lands, which were fairly and equally divided among 
them. 

The new families which were fettled in this way up- 
on fmall properties, fpeedily cafl out another fwarm of 
hardy young men, trained up in frugality and the la- 
bours of agriculture, and therefore prepared to become 
mofl excellent foldiers. The fame ncceflity which com- 
pelled their parents to invade their neighbours, obliged 
thi& new generation alfo to reft upon the iuccefs of their 
fwords, their whole hopes of obtaining lands, on which 
to make ufc of the ploughftvare. Thus war became nccef- 
iarily the occupation of the Roman youth, that they 
might be enabled to pafs their old age in the cultivation 
of the foil. The territory of Rome became a nurfery 
of foldiers* Her armies were invincible?, becauf^-^ . 
individuals of which they were compofed, S^imf young 
men of a robuft conftitution, and frugal and iafe^rious 
habits, urged on by want, and engaged in a conteft v for 

what 
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what*they accounted riches and independence, feldom Hiftoqri 
encoufitered their equals in fortitude and courage, and 
never failed to' ^ °rfevere in every ftruggle, till they 
Were either fuccefsfm or exterminated. It is true; that 
no nation ever differed greater or more frequent de- 
feats than the Romans in war ; and in the management 
of their campaigns and battles, they often committed the 
mod grofs military errors : but tlicfe were rendered of no 
importance to the general hi dory of the people, in con- 
lequence of their agricultural policy, which enabled 
them at all times to renew the war by means of new 
fwarms of military adventurers, the fons of their pea- 
fan try. Hence, alfo, they never loft a foot of territory 
that they once gained ; becaufe the conquering army 
confided of young men who had no indention of return- 
ing home, but who inftantly fettled upon the lands 
which they had fubdued. A Roman army was thus 
a colony of hufbandmen, who made war with the fame 
views, with which the original fettlers in North Ameri- 
ca made war upon the favages or native inhabitants of 
the country, that is, that they might feize, and cultivate, 
and inhabit their lands. The Romans, indeed, were 
iiot fuperior in arts to their immediate neighbours ; and 
hence, their conteft for dominion was long and arduous, 
and owed its ultimate fuccefs merely to the inftitutions of 
* Romulus the founder of the date, the fpirit of which, 

his 


The learned reader will eafily recoiled authorities which illuftrate 
vv ^ a '- k efc ftated. Ac primus agros quos bello Romulus 
Cfcpcmt, ifNiit vir : iim embus. ' Cic. de Rtfublica 9 lib. a. 

Qu an tupAftine t ad antiquos noftros ante bclium Punicum pendebant 
t»ina jii£/ra, quad a Roniulo primuiu divifa dicebantur Viritiiu. Varro 
ds Re Rujlica, lib, i , cap. xo. 


Tandem 
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Hiftory. his fuccefiors, whether kings or confute, appear *(witk* 
1 the exception of Numa) to have well underftood, and , 
for fome ages to have corre&ly and zelioufly carried in- 
to effeft. 

By degrees, indeed, the fundamental maxims, that is 
to fay, the agricultural maxims of Roman policy, were 
difregarded. Like other ftates, they at laft engaged in war 
not merely to provide for their fupernumerary youth, 
but from a love of national power and aggrandizement. 
They gave pay to their foldicrs, and kept them long in 
the fervice. They no longer divided among thefe hired 
troops the lands, or a large portion of the lands con- 
quered in war, but fet them up to fale, or left them to 
be held for a tribute, which was fpent in corrupting the 
populace of the capital. Still, however, the whole lyf- 
tory of Rome, from its earlieft to its lateft period, exhi- 
bits proofs that the labours of agriculture, even when 
unattended by riches, were held in higher eftimation 
than they have ever been by any other European nation. 
The religion of the ftate conne&ed itfelf in a peculiar 
manner with this art, and imprefled upon it a great de- 
gree of refpeftability. The people were taught to be- 
lieve, that the f fupreme divinity was the firft who in- 

ftru&ed 


Tandem pro mnltis vix jugera bina dabantur 
V ulneribus. Juvenal, S at. 14. lib. 5. 

Mnltis legionibus contigit bellum feliciter tranfigerc, et ad gloriofam 
agricultures requiem primo tyrocinii grad 11 per venire, cum (ignis et 
aquila et primis ordinibus et tribunis deducebantur. Hyuinus. 

t Ante Jovem nulli fubigebant arva coloni. Vxru. GtfrfiTii; . 
Diiquc Desequc omnes ftudium quibus arva tuen,^ 

Quique novas alitis nullo dc feminc fruges, 

Quique fatis largum coelo demittitis inibrem. Id. lib* z. 
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4tru£&d men in the art of agriculture ; and a variety of Hiftory. 
inferior deities were reprefented as prefiding over the 
different fruits oY the earth, and the operations of na- 
tVre in bringing thefe fruits to maturity, to reward the 
toil of the huibandman. In all the feafons of the year, 
different feflivals were appointed, upon which the ma- 
gidrates went in proceflion to the tempi es of the gods, 
and fometimes to the fields, to offer up prayers for the 
fafety of the crop, or of the cattle, and for fuccefs ill 
every agricultural undertaking. 

The political inftitutions of the ftate were all calcu- 
lated in a fimilar manner to confer refpe&ability upon 
the pra&ice of this art. In the early ages of the re- 
public, the individual foldiers of a vi&orious army were 
each put in poffeflion of his portion of the conquered 
territory, with all the folemnity and parade of a military 
proceflion, thereby giving dignity to the labours of the 
huibandman, by affociating them with the proud ideas 
of conqueil and dominion. Hence, the perfons engaged 
in any branch of art or manufacture, or in any commer- 
cial employment, were regarded as an inferior clafs, and 
as holding a far lower rank in focicty than the meaneft 
huibandman, or per ion engaged in the cultivation of the 
foil. One of the punifliments which the public cenfors 
or infpectors of morals, fometimes inflided upon a dif- 
orderly citizen, confided of driking his name out of the 
lid of the inhabitants of the country, and of enrolling 
him among the city tribes. 

The 


Pan curat 'oves oviumque magiftros, Virg. Edo*. 

Ef ruber, hortorum dec us et tutcla Priapus. Ovid. Fajl. lib. r. 
PopuJus Alcida gratiflima, vitis Iaccho. Virg. Eclog 7. 

Montium cuftos nemorumque virgo. Horat. Ode x6. Jib. 1 . 
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Hiftofy- The very high degree of rcfpc£t in which agri Ail turn 
1 ' as held among the ancient Romans, explains what has 
often appeared a ftrangc circum/tance in their hiftory, 
tliat after they had made confiderable conquers, th< y 
fhould ftill have employed as con fuls, dictators, and 
commanders of mighty armies, men accuilomcd to fup- 
port themfelvcs by holding the plough upon their own 
farms. In this there is nothing wonderful. Among the 
Romans, the hufbandmen were accounted the molt rc- 
fpeftable order of fociety. Their morals were the 
pureft, and the young men of this clafs formed the mi- 
litary llrength of the flate. As in modern Europe, a 
nobleman or gentleman with little private property, is 
often employed to conduct fleets and armies, on account 
of the refpe&ability of his birth, talents, and education % 
the Romans in like manner difregarded private wealth 
in the choice of their leaders, but at the fame time fe- 
le£led them from the molt refpeciable and warlike, that: 
is, the agricultural clafs of their citizens. Examples of 
this fort of preferment, tended to preferve to a very late 
period a talte for agriculture and for frugal manners. 
Hence, the moft illultriuus fenators of the empire, iti 
the intervals of public concerns, applied themfelves to 
this profeilion; and fuch was the iimplicity of thofe 
ages, that they aflumed no appearance of magnificence 
and fplcndour, or of majefty, but when they appeared in 
public. At their return from the toils of war, the tak- 
ing of cities, and fubduing of hoftile nations, their 
greateft generals were impatient till they were again 

employed in the arts of cultivation. ^ - 

Regulus, when in Africa, requefted of the vfnate to 
be recalled, left his farm might fufler, for want of pro- 
per cultivation, in his abfence j and the fenate wrote 
2 him 
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him for anfwer, that it fliould be taken care of at the Hiftory. 

V, 

publi^ expence, while lie continued to lead their ar- 
mies* 

Cato the cenfor, • after having governed extenfive 
provinces, and fubdued many warlike nations, did not 
think it below his dignity to write a Treatife on Agri- 
culture. This work (as we are told by Servius) he 
dedicated to his own fon, it being the firft Latin trea- 
tife w T ritten on this important fubjeci ; and it has been 
handed down to us in all its purity, in the manner that 
Cato wrote it. 

Varro compofed a treatife on the fame fubjeft, and 
on a more regular plan. This work is embellifhcd 
with all the Greek and Latin erudition of that learned 
author, who died 28 years before the commencement 
of die Chriftian acra. Virgil, who lived about the fame 
time, has, in his Georgies, adorned this fubjeft with 
die language of the Mufes, and finely illuftrated the 
precepts and rules of hufbandry laid down by Hcfiod, 

Mago, and Varro. 

Columella, who flourifhed in the reign of the em- 
peror Claudius, wrote 12 books on hufbandry, replete 
with important inftruCtion. 

From this period to that of the reign of Conftantine 
Poganatus, hufbandry continued in a declining ftate; 
but diat wife emperor caufed a large collection of the 
moit ufeful precepts relating to agriculture to be ex- 
tracted from die beft writers, and publifhed them un- 
der the title of Gcoprnics . It has been afierted, that he 
made this collodion with his own hand 5 and the truth 
of uic,aficrtion is not improbable, as it is well known, 
that after he had conquered the Saracens and the Ara- 
bians, he not only praCtifed and encouraged, but fludied 
Vol. I. B the 
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Hiftory. the arts of peace, fixing his principal attention on "agtfa , 
1 T culture, as>their beft foundation, ,, 

After the death of Conftantine, however, the in- 
creafing attention of the people to commerce, and th& 
ignorance and grofs fuperftition of the ages which fuc- 
ceeded, feem to have rendered agriculture an almoft ne- 
gle&ed fcience. The irruptions of the northern nai 
tions foon abolifhed any improved fyftcm. Thefe innu^ 
merable and enterprifing barbarians, who overran all 
Europe, were originally fhepherds or hunters, like the 
prefent Tartars and the favages of America* They con- 
tented themfelves with poflelling, without labour or 
trouble, thofe vaft countries rendered deferts by their 
own ravages, cultivating only a very fmall fpot near 
tlrcir habitations; and in this trifling hufbandry only 
the meaneft flaves were employed ; fo that the an it- 
felf, which formerly was thought worthy of the ftudy 
of kings, was now looked upon as mean and ignoble 5 % 
prejudice which is fcarcely effaced at prefent, or at leall 
but very lately. — During this period, therefore, we find 
no veftiges of any thing tolerably written on the fub- 
je&. 

The earlieft efforts that were made in Europe to- 
wards the reftoration of agriculture, after the conqueft 
by the northern and eaftern fwarms of barbarians, ap- 
pear to have occurred in Italy, which, after all its mif- 
fortunes, flill continued to take the lead of the weft- 
*m world, in whatever regarded the civilization of man- 
kind and the improvement of the ufefnl arts. But as 
the barbarians had introduced a pernicious notion, whiejj 
femained long fafliionable in Europe, that labour "was' 
difgraceful, and more efpecially that kind of labour which 
is employed in the cultivation of the foil, it was long 

before'* 
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/ ijefiftre hiftorians began to take notice of agricultural im- Hiftory. 
pro^nents, or of any other events than thofe petty wars 
which were* at that period continually taking place 
among the free cities and feudal chieftains, pne cir- 
cumftancc, however, deferves attention, as it fufficiently 
marks the progrefs in agriculture that had been made 
by the Italians at a very early period ; works of great 
expencc and magnificence were formed in Lombardy 
during the middle ages, for the purpofe of irrigation or 
with a view to water the foil. 

As the irrigation of the Milanefe is perhaps the great- 
eft exertion of the kind that the world exhibits, and 
certainly was the firft that was undertaken in Europe, 
after the decline of the Roman empire, it undoubtedly 
merits every attention, and ought to be held up to the view 
of the people of Great Britain, as an objeft in many 
inftances well deferving imitation. The water is there 
conveyed to every diftritt of the country, in extenfive 
and noble canals, from which the grafs lands belonging 
to private perfons are periodically watered. All rivers 
or running ftreams are declared by law to belong to the 
fovereign, who fells the waters to fpcculators for die 
beneficial purpofe of irrigation. It is fometimes meafur- 
cd out by the length of time a certain quantity of water 
is allowed to run upon the lands, and fometimes a 
ftream of water proceeding through a tube or hole of a 
certain diameter from a canal, is fold or let at the high- 
eft price it will bring. The property of fuch ftreams 
of water derived from canals, is often held in perpetuity, 
and difpofed of by a feparate tenure from the land. 

The practice is found fo profitable both to the public 
and to private individuals, that the whole country, as 
far as poffible, is interfered with canals, formed for the 
B a purpofe 
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x Hi fatT' purpofc of conveying water to the lands. Every cortfide* 
^ rable fpring that is found, becomes the origin of j^new 
canal. He who difcovers a fpring, condB&s it where 
he pleafcs, paying a fixed compdhfation for cutting 
through the properties of others. “ As an example of 
the beneficial influence of this law, (fays Mr Arthur 
Young *) I was fliewn between Milan and Pavia a fpring, 
that was difcovered two miles from the lands of the dif- 
coverer, the properties of many perfons lying between 
him and the fpring. He firft bought the property of 
the perfon in whofe lands it was fituated, which was 
eafily done, as it was too low to be there of any ufe 5 
then he conduced it by a trench at plcafure the two 
miles, paying the fixed price for cutting through his 
neighbours lands, and having gained it upon his own, 
prefently changed poor hungry arable gravel into a 
very fine watered meadow.” In the neighbourhood of 
the cities of Milan and of Lodi, the exertions in irriga- 
tion are the greateft. Canals are not only numerous and 
uninterrupted, but are conduced with great lkill and 
expence. Along the public roads there is almoft every* 
where one canal on the fide of the road and fometimes 
two. Crofs ones are thrown over thefe on arches, and 
pafs in trunks of brick or (lone under the road. A 
very confiderable one, fays the above author, « after 
palling for feveral miles by the fide of die highway, 
finks under it, and alfo under two other canals carried 
in ftone troughs eight feet wide j and at the fame place 
under a fmaller that is condu&ed in wood. The va- 
riety 


* TvwtUy vol ii. 
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riety of dircQions in which the water is carried, jhe 
eafeVith which it (lows in contrary directions, the 
obttaclcs which arc overcome, are objedls of admiration. 
The cxpence tlius employed, in tlie 20 miles from Mi- 
lan to Lodi, is immenfe. There is but little rice, and 
fomc arable, which does not feem under the bed ma- 
nagement, but the grafs and clover rich and luxuriant ; 
and there are ioine great herds of cows, to which all 
this country ought to be applied. I cannot but efteem 
the 20 miles, as affording one of the mod curious and 
valuable profpeci* in the power of a farmer to view. 
We have fomc undertakings in England that are meri-n 
torious ; but they fink to nothing in comparifon with 
thefe great and truly noble works. It is one of the 
rides which I wiih thofe to take who think that every 
tiling is to be feen in England.” 

It is not eafy, amidd the darknefs of the middle ages, 
to difeover the precife period at which thefe intereding 
and valuable works were begun. In the year 1037, 
however, mention is made of the canal Vecdiiabbia, 
In 1067, watered meadows were common, called prato- 
roco by Landolfo. In 1077 there are notes of many 
dreams ufed. In 1138, the monks of Chiarevallc bought 
of Giavanni Villano fomc commons, woods, and mea- 
dows, for 81 livres, under the contract, (a parchment yet 
remaining) u ut monadcrium poflit exVecchiabbia trahere 
Icdlum ubiipfum monaderium voluerit; ct fi fueritopus, 
liceatfaccre eidem monaderio foflata fu per ter ram ipfius 
lohannis ab ima parte vice et ab alia .... &c. Poflit 
firmare et habere clufam in prato ipfius Johannis, &c.” 
There is a fimilar contradt of the following year, and 
various others until the beginning of the 1 3th century ; 
from which, and others, it appears that the Vecchiabbia 
B 3 was 




i INTRODUCTION. 

(• 

f was the entire property of the monaftery, and confirm* 
ed in 1276 by the diploma of the emperor,Frederi£K II. 
The merit of thefe monk9 appears tp have been great, 
for they gained fuch a reputation for their fkill and in- 
duftry, that they had many applications for afliftance in 
dire&ing works fimilar to their own upon uncultivated 
lands ; and the imperial chancellor Rinaldo, in the time 
of the emperor Frederick I, being appointed archbifliop 
of Cologne, found the poffeflions of his fee in fuch a de- 
plorable (late, that he applied for, and received the fame 
afliftance, as reported by Ccfarior Eifterbacenfe. Their 
greateft exertions were in irrigation, which was fo 
well known, that they fold their fuperfluous water, trans- 
ferring the ufe and property of fome by the hour, day, 
and week. In two centuries they came to be poflefled 
of 60,000 pertiche, moftly watered. There is reafon to 
believe that the pra&ice in die 13th century did not 
materially differ from the prefent modes; becaufe in the 
papers of the archives of the abbey, of that period, men- 
tion is made of chiufe or fluices, incnjlri or water-gates 
that are moved perpendicularly, hochilli or openings in the 
.banks to diftributc the water, foratoi or fcarkatori, dif- 
charges for carrying off fuperfluous water, and other 
works to diftribute the water and regulate the irrigation. 
In 1 164, the emperor Frederick gave various rights in 
certain riveTS to the people of Pavia, for the purpofes of 
irrigation. In 1 1 77, the people of Milan enlarged and 
continued the Navillio Grande, from Abhiate Graflo to 
Milan, being 14 miles ; it was brought from the Tefino 
near the Lago Maggiore to Abbiate Graflo, 20 miles, by 
the people of Pavia, long before the date of any records 
now known to remain. In 1271, it was made navi- 
gable,, 
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gable. It is 32 Italian miles long, and 25 braccia wide, Hi forv, ^ 
or 49h^glift <i feet. «~rvr*— » 

In 1220 was executed the fecond great work or canal 
of this kind, which conveys the waters of the Adda 
from Caflano to Marignanp, where it waters much of 
the country around Lodi* In 1305, the canal of Trevigr 
iio was made, which takes the waters from the Brembo, 
and carries them for feveral miles, about 2 ; feet wide, and 
about three deep $ it irrigates the territory of Treviglio 
and the Chiara d'Adda ; and within four or five miles 
there are five canals, taken from the Adda and the 
Brembo, all of great antiquity. In 1460, the canal de 
Marteiano was begun under Duke Francis Sforza I. ; 
it was 24 miles long, and 18 braccia (35 English 
feet) wide ; fincc lengthened feven or eight miles more. 

It takes the waters of the Adda, a little before Trezzo, 
by means of a powerful wear (chiufe) founded upon 
the living rock : it is then fupported for five miles by a 
folid wall of ftone 40 bracch (80 feet) above the bot- 
tom of the Adda, and parallel with it. At Gorgonfola, 
it pafies over the torrent Molgora by a bridge of three 
ftone arches. At Carfenfago it is eroded by the river 
LambrO', which enters and quits the canal with all its 
floods. And in order to prevent the furplus of water 
which this circumftance occafions, from breaking the 
banks of the canal, or overflowing them, there are 19 
fcaricatori in the canal, above, below', and facing the 
junftion, which are fo calculated that they have not 
only powers fuflieient to take off the waters of that 
river, but alfo half of thofe of the canal itfelf. Thefe 
fcaricatori are canals which take the water when iluice- 
gates are opened for that purpofe, and convey it at va- 
rious diftances to the Lambro again, the fall in its 
B 4 courfe 
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ififtory. courfe being confiderable enough to free the canal from 
all fuperfluity o£ water. The chief of &efc otfiiafs are 
fo contrived as to be completely emptied once a-year, 
for cleaning and repairing whatever accidents may 
have happened to any of the works. Thefe fafts 
(how how well that important branch of agriculture, 
which confifts of irrigation, and which is only of re- 
cent introduction among ourfelves, was underftood 
in Italy, and how admirably it was praCtifed when 
the countries on this fide of the Alps were altogether 
barbarous. 

On the general fubjeCfc of agriculture at large, how- 
ever, few Italian writers appeared till towards the end 
of the 15th century. In 1478 Crefcenzio publiftied an 
excellent performance on the fubjeEt at Florence. This 
roufed the (lumbering attention of his countrymen, fe- 
vcral of whom foon followed his example. Among 
thefe, Tatti, Steffano Auguftino Gallo, Sanfovino, 
Lauro, and Tarello, deferve particular notice. 

At what time agriculture was introduced into Bri- 
tain, is uncertain. When Julius Caefar firft invaded this 
ifland, it was not wholly unknown. That conqueror 
was of opinion, that agriculture was firft introduced by 
fome of thofe colonies from Gaul which had fettled in 
the fouthern parts of Britain, about 100 years before 
the Roman invafion*. 

It is not to be ex peCled that we can now be acquaint- 
ed with many of the practices of thefe ancient huf- 
bandmen. It appears, however, that they were not 
unacquainted with the ufe of manures, particularly 

mail. 


# C&fitr de Sell, Gall . lib. v, c. 12. 
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tnarj^ This we have on the authority of Pliny f , who Hiftory, 
tells uS^that jt was peculiar to the people of Gaul and * 
of Britain ; that its efte&s continued 80 yeare; and 
that no man was ever known to marl his field twice, 

&c. — It is highly probable, too, that lime was at this 
time alfo ufed as a manure in Britain, it being certainly 
made ufe of in Gaul for this purpufe at the time of 
Julius Cxfar’s invafion. 

The eftablifliment of the Romans in Britain produ- 
ced great improvements in agriculture, infomuch that 
prodigious quantities of corn were annually exported 
from the ifland ; but when the Roman power began to 
decline, this, like all the other arts, declined alfo, and 
was almoft totally deftroyed by the departure of that 
people. The unhappy Britons were now expofed to 
frequent incurfions of the Scots and Pi&s, who deftroy- 
ed the fruits of their labours, and interrupted them in 
the exercife of their art. After the arrival of the Sax- 


ons in the year 449, they were involved in fuch long 
wars, and underwent fo many calamities, that the huf- 
bandmen gradually loft much of their (kill, and were at 
laft driven from thofe parts of their country which were 
moft proper for cultivation. 

After die Britons retired into Wales, though it ap- 
pears from the laws made relative to this art, diat agri- 
culture was thought worthy of the attention of the le- 
giflature, yet their inftruments appear to have been very 
unartful. It was enafled that no man (hould undertake 


to guide a plough who could not make one ; s and that 
the driver (hould make the ropes of twifted willows, 

with 


{ Piin. Nat, U’fi . lib. xvii. cap. 6. 
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n-fforjr; our money : a very trifling price, even In companion 
with that of other commodities at the fame t mar*?' for, by- 
comparing other accounts, it appears, that four (hecp 
were tlien equal in value to an acre of the bed land,- 
and one horCe of the fame value with three acres. The 
frequent, and deplorable famines which afflicted England 
about this time, arc further indances of the wretched 
ft ate of agriculture. In 1043, a quarter of wheat fold 
for 60 Saxon pennies ( 1 5 of our {hillings), at that time 
equal in value to feven or eight pounds of our money 
now. 

The irrvafion of the Normans, in 1066, contributed 
very much to the improvement of agriculture ; for, by 
that event, many thoufands of hufhandmen from Flan- 
ders, France,, and Normandy, fettled in Britain, ob- 
tained eflates or fatms, and cultivated them after the 
manner of their country- The implements of hufban- 
dry, ufed at this time, were of the fame kind with thufe 
employed at prefent ; but fomo of them were lei’s per- 
tfe£l in their conftru£Hon. The plough, for example, 
hud but one (kilt or handle, which the. ploughman 
guided with one hand, having in his other hand au in- 
ftrument which feryed both for cleaning and mending 
the plough, as well as for breaking the clods. The. 
Norman plough had two wheels ; and in the light foil 
of Normandy was commonly drawn by one or two 
oxen; but, in England, a greater number was often 
necefiary. In Wales, the perfon who condufted the 
oxen in the plough walked backwards. Their carts, 
harrows, feythes, fickles, and flails, from the figure* 
of them ftill remaining, appear to have been nearly of 
the fame conftru£tion with thofe that are now ufed. In 
Wales, they did not ufe a fickle for reaping their corns, 

bus. 
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font arf inflrument like the blade of a knife, with a Hiftwy. 
wooJ^i handle at each end. — Their chief manure, next ' 
to dung, leemS* ftill to have been marl. Summer fal- 
lowing of lands defigned for wheat, and ploughing 
them feveral times, appear to have been frequent prac- 
tices of the Engliih farmers in this period. 

We are, after all, very much in the dark with reTpc£i 
to the ftate and progrefs of agriculture in Great Bri- 
tain previous to the fourteenth century. That it was 
pretty generally pratliied, efpecially in the e aft cm* 
foudi, and midland parts of Eugland, is certain ; bui 
of the mode, and the fuccefs, we are left almoft totally 
ignorant In the latter end of the fifteenth century, 
however, it feems to have been cultivated as a fcience, 
and received very great improvement. 

At tliis time Fitzhcrbert, judge of the common- 
pleas, ftione forth with diftinguiflied eminence in 
rlie practical parts of husbandry. He appears to have 
been the firft Englifhman wJio ftudied the nature 
oi foils and the law* of vegetation with philofophi- 
c»l mention. On thefc he formed a theory confirmed 
b) experiments; «nd rendered the ftudy pleafing as well 
as profitable, by realizing the principles of the ancients, 
to die honour and advantage of his country. Accord- 
ingly, he publifhed two treatifes on diis fubjeft : the 
firft, intituled The Booh of Hij/batidry, appeared in 1^34? 
and die fecond, called The Book of Surveying and Im- 
provements , in 1539. Thefe books, being written at 
a time when philofophy and fcience were but juft emer- 
ging from that gloom in which they had long been bu- 
ried, were doubtlefs replete with many errors ; but they 
contained the rudiments of true knowledge, and revived 
the ftudy and love of an art, die advantages of which 
2 were 
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Hiftonr. were obvious to men of the lead reflection. We there* 
-’fore find that Fitzherbert’s books on agncultu* foon 
raifed a fpirit of emulation in his cdfflffymen ; and 
many treatifes of the fame kind fucceflively appeared* 
which time has however deprived us of, or at lead they 
are become fo very fcarce as only to be found in the 
libraries of the curious. 

In England, during the civil wars, though the ope- 
rations and improvements in hufbandry differed fome 
temporary checks, there flourifhed feveral excellent 
writers on the fubjeCt, and the art itfelf received con* 
fiderable encouragement. Sir Hugh Platt was one of 
the mod ingenious hufbandmen of die age in which he 
lived -j yet fo great was his modedy, that all his works, 
except his Paradife of Flora, feem to be podhumous. 
He held a correfpondence with mod of the lovers and 
patrons of agriculture and gardening in England ; and 
fuch was the judice and modedy of his temper, that he 
always named the author of every difeovery communi- 
cated to him. Perhaps no man in any age difeovered, 
or at lead brought into ufe, fo many new kinds of ma- 
nure. This will be evident to thofe who read his ac- 
count of the compod and covered dunghills, and his 
judicious obfervations on the fertilizing qualities lodged 
in fait, dreet dirt, and the fullagc of dreets in great 
cities, clay, fullers earth, moorifh earths, dunghills 
made in layers, fern, hair, calcination of all vegetables, 
malt dud, willow tree earth, foapers allies, urine, marl, 
and broken potfherds. 

Gabriel Plattes may be faid to have been an origi- 
nal genius in hufbandry. He began his obfervations 
at an earlier period, in the reign of Queen Elizabeth, 
and continued them down to the Commonwealth. But 

uotwithdanding 
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ifotfwithftanding the great merit of this writer, and the Hl ftory, 
efler\il^fervice he had rendered his country by his * * ' ^ 

writings, tiiV public ungratefully fuffered him to ftarve 
jand perifh in the flreets of London ; nor had he a,ihirt 
on his back when he died. 


Among thefe we may mention the writings of Cap* 
tain Walter Blyth, on account of the very complete 
manner in which he appears to have underftood the 
fubjeft of irrigation or watering lands. In his prin- 
cipal work, called the Englijb Improver improved , publifh- 
ed in 1652, he gives directions for the praCtice of this 
branch of the art which mark great intelligence and 
obfervation, and would do no diferedit to the experi- 
ence of our own age. 

Samuel Hartlib, a celebrated writer on agriculture 
in the 1 7th century, was highly elieemed and beloved 
by Milton, and other great men of his time. In the 
preface to his work entitled his Legacy , he laments 
that no public director of hufbandry was eftablifhed in 
England by authority j and that we had not adopted 
the Fiemifh method of letting farms upon improve- 
ment. This remark of Hartlib’s procured him a pen- 
fion of 100L a-year from Cromwell 5 and the writer af- 
terwards, the better to fulfil the intention of his bene- 
faCtor, procured Dr Beatti’s excellent annotation on the 
Legacy, with other valuable papers from his numerous 
correfpondents. 

The time in which Hartlib flourifhed feems to have 


been an era when the Englifh hufbandry rofe to great 
perfection, compared with that of former ages > for the 
preceding wars had impoverifhed the country gentle- 
men, and of courfe made them induftrious. They 
fpund the cultivation of their own lands to be the moil 

profitably 
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Hiftoryv profitable ftation they could fill. But this wile titwi 
w was not of long continuance. At the Reftoration£xhey 
generally became infe&ed with that iifWJHEatlon and 
love of pleafure which fucceeded. All their indufir^r 
and knowledge w r ere exchanged for idlenefs and difllpa- 
tion ; and hufbandry defcended almoft entirely into the 
iiands of common farmers. 

Evelyn was the firft writer who infpired his country- 
men with a defire of reviving the ftudy of agriculture * 
and he was followed by the celebrated Jethro Tull. The 
former, by his admirable treatifes on earth and on 
planting, and the latter, by contending for the fuperior 
advantages of the drill hufbandry, excited numbers to 
bring their theory to die teft of fair experiment. 

Many valuable and capital improvements have fince 
that period been made in Englifh hufbandry: and thefe 
great men have been fucceeded by a variety of writers, 
who have performed die mod eflential fcrvicc to their 
countrymen, by enlightening their minds, and exciting 
them to emulation in this important art. 

About the middle of the lafl century, Ireland began 
to make a confiderable figure in the art of hufbandry. 
It muft indeed be confefled, that the Irilh had very 
ftrong prejudices in favour of a wretched method of 
agriculture, till Blyth opened their eyes by his excel- 
lent writings. Since that time, a fpirit of improvement 
has more or lefs been promoted, and in many inftances 
carried on with great zeal, by die nobility, clergy, and 
gentry of that kingdom. In pfoof of this, it will be 
fufficient to obferve, that the Tranfadions of the Dub- 
lin Society for encouraging Hufbandry are now quoted 
by all foreigners in their memoirs relating to that fab- 
led. And the obfervations of diat difeerning and ju- 
dicious 
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dfojous writer, Arthur Young, Efq. in his Tour through Hiftory. 
that ki*fdpm, fliew, that in many refpefts improve- T 1 
ments there have of late years made a progrefs nearly 
«as rapid as in England. 

About the year 1.600, France made fome confidcr- 
able efforts to revive the art of hufbandry, as appears 
from fevcral large works, particularly Les Moyetts de 
devenir Riche ; and the Coftnopolite , by Bernard de 
Paliffy, a poor porter, who feems to have been placed 
by fortune in a ftation for which nature never intend- 
ed him ; Le Theatre (T Agriculture, by Deferres *, and 
.V Agriculture et Maifon Rujlique , by Meffrs Etienne, 
Liebault, &c. 

Nearly in the fame period, the fkilful praftice 
of hufbandry became more prevalent among the Fle- 
mings, than the publifhing of books on the fub- 
je&. Their intention feemed to be that of carrying on 
a private lucrative employment, without inftrudiing 
their neighbours. Whoever therefore became defirous 
of copying their method of agriculture, was obliged to 
vifit that country, and make his own remarks on their 
practice. 

The principal idea they had of hufbandry was, by 
keeping the lands clean and in fine tilth, to make a farm 
refemble a garden as nearly as poffible. 

Such an excellent principle, at firft fetting out, led 
them of cotirfe to undertake the culture of fmall farms 
only, which they kept free from weeds, continually 
turning the ground, and manuring it plentifully and 
jiidicioufly. When they had by this method brought 
the foil to a proper degree of cleanlinefs, health, and 
iwcetneis, they chiefly cultivated the more delicate 
gvaffes, as the fureft means of obtaining a certain pro- 

Vol. I. C fit 



34 INTRODUCTION* 

Hiftory. fi* U p 0 n a fmall eftate, without the expence of ker^£ 
ing many draught horfes and fervants. A fejv ^ears 
experience was fuflicient to convince them, that ten 
acres of the belt vegetables for feeding cattle, properly, 
cultivated, would maintain a larger ftock of grazing 
animals than forty acres of common farm grafs on land 
badly cultivated. They alfo found, that the belt vege- 
tables for this purpofe were lucerne, faintfoin, trefoil of 
moil kinds, field-turnips, &c. 

The grand political fccret of their liuibandry, there- 
fore confifted in letting farms on improvement. They 
are laid alfo to have difeovered nine forts of manure ; 
but what they all were, we are not particularly in- 
formed. We find, however, that marl was one of 
them ; the ufe and virtues of which appear alfo to have 
been well known in this kingdom two hundred years 
ago, although it was afterwards much negle&cd. They 
were the firft people among the moderns who plough- 
ed in green crops for the fake of fertilizing the foil ; 
and who confined their fheep at night in large fheds 
built on purpofe, the floors of which were covered with 
land or virgin earth, &c. which the (liephcrd carted 
away each morning to the comport dunghill. 

After the peace of Aix-la-Cliapelle, molt of the na- 
tions of Europe, by a fort of tacit confent, applied 
themfelves to the ftudy of agriculture, and continued to 
do fo, more or lefs, amidft the univerfal confufion that 
fucceedcd. 

The French found, by repeated experience, that 
they could never maintain a long war, or procure a to- 
lerable peace,, unlefs they could raife com enough to 
fupport themfelves in fuch manner as not to be obliged 
to fubmit to harfli terms on the one hand, or to perijfti 

by 
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^famine on the other. This occafioned the king to 
give public encouragement to agriculture, arid even to 
be prefent at the making of feveval experiments. The 
^ great, and the rich of various ranks and ftations/ follow- 
ed his example ; and even the ladies were candidates 
for a fliare of fame in this public-fpirited and com- 
mendable undertaking. 

During the hurry and diftreffes of France in the war 
of 1756, coniidcrable attention was paid to agriculture. 
Prize queftions were annually propofed in their rural 
academies, particularly thofe of Lyons and Bourdcaux ; 
and many judicious obfervations were made by the So- 
ciety for improving agriculture in Britanny. 

After the conclufion of that war in 1763, matters 
were carried on there with great vigour. The uni- 
verfity of Amiens made various propofals for the ad- 
vancement of hulbandry j and the marquis de Tourbilly 
(a writer who proceeded chiefly on experience) had 
die principal dire&ion of a georgical or agricultural 
fociety eftabliilied at Tours. 

The fociety at Rouen, which made a confidcrable figure 
at the fame period, alfo deferves notice. In confequence 
of encouragement from the government, there foon ex- 
ifted about fifteen focietics in France, eftabliilied by royal 
approbation, for the promoting of agriculture *, and thefe 
had twenty co-operating focietics belonging to them. 

After all, however, the hiftory of the kingdom of 
France affords a (hiking example how little can be 
done towards the improvement of agriculture, by the 
# mere efforts of government, or of fpeculative men, in 
publiihing books or offering premiums for treatifes upon 
the fubjeft. The agriculture of the country at large, 
notwithftanding all that was done in this way, dill 
C z continued 


Hiftory. 
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g Hiftory. continued in a very deplorable ftate. In the years 1 

1788, and 1789, when Mr Young made Jiis, agricul- 
tural tour upon the continent, it was fuppofed that 
nearly feven-eighths of the lands in France were held by 
metayersy that is, by the tenure which in Scotland anciently 
received the appellation of J) cel-bow , and which to this 
day is not unknown in the Highland diftricts. By this 
tenure the landlord or proprietor ftocked the farm with 
feed corn, cattle, and implements of hulbandry, while 
the tenant afforded nothing more than his labour. The 
produce was divided between the two parties in fuch 
proportion as they could agree upon. u This tenure,” 
fays Mr Young, « pervades almoft every part of So- 
logne, Berry, La Marche, Limofin, Anjou, Bourgogne, 
Bourbonnois, Nivernois, Auvergne, &c. and is found 
in Bretagne, Maine, Provence, and all the fouthcru 
counties, &c. In Champagne there are many at tier 
francy which is the third of the produce, but in gene- 
ra it is half. The landlord commonly finds half the 
cattle and half the feed ; and the metayer labour, im- 
plements, and taxes : but in fome diltriils the landlord 
bears a fliare of thefe. In Berry fome are at half, fome 
one-tliird, fome one-fourth produce. In Rouflillon the 
landlord pays half the taxes •, and in Guienne, from 
Auch to Fleuran, many landlords pay all. Near A- 
guillon on the Garonne, the metayers furnilh half the 
cattle. Near Falaife in Normandy I found metayers, 
where they fliould lead of all be looked for, on the farms 
which gentlemen keep in their own hands \ the confe- 
quence there is that every gentleman’s farm mult be 
prccifely the worft cultivated of all the neighbourhood. 
This difgraccful circumftance needs no comment. At 
Nangis, in the Ifle of France, I met with an agreement 

fot 
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jRtfC the landlord to fumifli live-flock, implements, har- 
nefs, and taxes; the metayer found labour and his 
own capitation tax ; the landlord repaired the houfes 
and gates, the metayer the windows ; the landlord 
provided feed the firfi year, the metayer the laft ; in 
the intervening years they fuppiy half and half — Pro- 
duce fold for money divided. Butter and cheefe ufed 
in the metayer’s family, to any amount, compounded for 
at 5s. a cow. In the llourbonnois the landlord finds 
all forts of live-flock ; yet the metayer fells, changes, 
and buys at his will, the fteward keeping an account of 
thefe mutations *, for the landlord lias half the product 
of falcs, and pays half the purcliafcs. The tenant 
carts the landlord’s half of the corn to the barn of the 


Hiftory. 


chateau, and comes again to take the draw. The con- 
fequences of this abfurd fyftem arc ftriking ; land, which 
in England would let at 10s. pays about 2s. 6d. for both 
land and live-flock*” 


" The tenants,” adds this excellent and accurate obfer- 
“ ver, are found in the lowed date of poverty, and Ionic 
of them in mifery. At Vatan in Berry I was allured that 
the metayers almod every year borrowed their bread of 
the landlord before the harveft came round, yet hardly 
worth borrowing, for it was made of rye and barley 
mixed. I taded enough of it to pity the poor people ; 
but no common perfon there eats wheaten bread. With 
all tliis mifery among the farmers the landlord’s fitua- 
tion may be edimated by the rents he receives. At Sai- 
bris in .Sologne, for a flieep-walk that feeds 700 flieep, 
and 200 Englifli acres of other land, paid the landlord 
for his half about 33I. derling : the whole rent for land 
and dock too did not, therefore, amount to is. per head 
mn the flieep ! In Limofin the metayers are confider- 

c 3 ed 
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Hiftory. ed as little better than menial fervants, rcmoveablc^ut' 
pleafure, and obliged to conform in all t hing s to the 
will of the landlords. It is commonly computed, that 
half the tenantry are deeply in debt to the proprietor, 
fo that he is often obliged to turn them oil', with the 
lofs of thefe debts, in order to fave his land from run- 
ning watte.” The hard plea of neceffity, continues the 
fame author, can alone be urged in favour of this mode 
of cultivating land ; “ the poverty of the farmers being 
fo great, that the landlord mutt ftock the farm, or it 
could not be flocked at all. This is a moft cruel burden 
to a proprietor, who is thus obliged to run much of 
the hazard of farming, in the moft dangerous of all 
methods, that of trufting his property abfolutely in the 
hands of people who are generally ignorant, many care- 
lefs, and fomc undoubtedly wicked. Among fume gen- 
tlemen I perfonally knew, I was acquainted with one 
at Bagnere de Luchon, who was obliged to fell his 
eflate, becaufe he was unable to reftock it ; the fheep 
having all died of epidemical diftempers, proceeding 
doubtlefs from the execrable methods of the metayers, 
cramming them into ftables, as hot as ftoves or reeking 
dunghills \ and then, in the common cuftom of the king- 
dom, {hutting every hole and crack that could let in 
air. In this moft mifcrable of all modes of letting 
land, after running the hazard of fuch Ioffes, fatal in 
many inftanccs, the defrauded landlord receives a con- 
temptible rent — the farmer is in the loweft ftate of 
poverty — the land is miferably cultivated, and the na- 
tion fufters as feverely as the parties themfelves.” 

The great evil which prevented the tenantry of 
France from attaining to that refpe&able and eafy fitu- 
Ation which they have reached in Great Britain, and 

which 
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W\ich the publication of books, and the efforts of agri- Hi ftoiy. 
cultural focictics could not remove, was the improper 
principles upon which their revenue laws have at all 
times been conduced. Heavy taxes were impofed up- 
on the farmers, from which the nobles and the clergy 
were exempt. Thefe taxes were impofed arbitrarily 
upon individuals, according to the eftimate formed 
of their weaith by the intendant of the province and 
his delegates ; the refuit of which was, that although 
tlie fovereign received only a moderate revenue into his 
exchequer, the cultivators of the foil were opprefled, in 
confequence of the partiality with which the taxes 
were impofed, according to the favour or diflike of the 
inferior officers of the revenue. Hence the farmers, 
even when not really poor, pretended to be fo, to cfcape 
the arbitrary rife of a tax which was profefledly impofed 
in proportion to their power of bearing it : They chofe 
thereiore to have poor cattle, poor implements of huf- 
bandry, and poor dunghills, even when they could have 
done otherwife. The refuit of the whole was, that 
the hulbandry of by far the greater part of France never 
rofe above a very low ftate. They have in general no 
better mode of ameliorating the foil than merely by the 
ufe of a fallow year after every two white crops, the 
confequence of which is, that notwithl Landing their 
fine climate, and their fertile foil, the produce of the 
Britifh iilands on a given extent of arable territory, is 
incomparably fuperior to that of France ; a circumilanee 
which perhaps affords fome explanation of the political 
equality which has long exifted between the two coun- 
tries, notwithftanding the magnitude of France and the 
natural advantages of its territory. As it is an import- 
► ant fatt in the hiftory of agriculture, that, of two rival 

C 4 nations^ 
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Hiftory. nations, fituated in the clofe vicinity of each other, vjj 0 
x one fhould have poileflcd this art in a very high degree 
of perfc&ion, while in the other it fhould have remain- 
ed in fuch a ftate of inferiority as could not fail to f 
produce much weaknef$ in every national effort ; we 
ihall here (late the comparifon made by Mr Young 
between the rcfult of French and Engliih agriculture, 
in the production even of wheat, which is the French 
favourite crop. 

“ In ordeT, (fays this author), the better to under- 
ftand how the great difference of product between the 
French and Engliih crops, may affeCt the agriculture 
of the two kingdoms, it will be proper to obferve that 
the farmer in England will reap as much from his 
courfe of crops, in which wheat and rye occur but fel- 
dom, as the Frenchman can from his in which they re- 
turn often. 


An English Course. A French Course. 



Buflicls 


Bufhels 


per acre. 


per acre. 

1. Turnips, 


i. Fallow, 


2. Barley, 


2. Wheat, 

18 

3. Clover, 


3. Barley or oats. 


4. Wheat, 

25 

4. Fallow, 


5. Turnips, 


5. Wheat, 

18 

6 . Barley, 


6. Barley or oats. 


7. Clover, 


7. Fallow, 


8. Wheat, 

25 

8. Wheat, 

18 

9. Tares or beans. 


9. Barley or oats. 


10. Wheat, 

25 

10. Fallow, 


11. Turnips, 


11. Wheat, 

18 


7.5 


72 
“ The 
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** %he Englifhman in eleven years gets three bufhels Hlftory. 
more of wheat than the Frenchman. He gets three w 
crops of barley, tares, or beans, which produce nearly 
twice as many bulhels per acre as what the three French 
crops of fpring corn produce. And he farther gets at 
the fame time three crops of turnips and two of clover, 
the turnips worth 40s. the acre, and the clover 60s. 
that is, 12I. for both. What an enormous fuperiority! 
more wheat ; almoft double of the fpring com ; and 
above 20s. per acre per annum in turnips and clover- 
But farther 5 the Englifhman’s land, by means of the 
manure arifing from the confumption of the tur- 
nips and clover is in a conflant ftate of improve- 
ment, while the Frenchman’s farm is ftationary. Throw 
the whole into a cafh account, and it will Hand 
thus 


English System. 
Wlip*t75 bufhels at 5s. L.iS o 
Spring corn 3 crops at 
32s. 9 6 bufhels at 
23. 6d- 7200 

Clover two crops 6 00 


S'* 15 0 


French System. 

\V 1 .•cat 72 bufhels at 

5*. L.iS o o 

Spring com 3 crops 
at co bufhels, 60 
bufhels at -as. tfd. 7 10 t> 


25 10 o 


Per acre per annum, 3 6 10 Per acre per aiuutm, 264 

u In allowing the French fyflem to produce 20 
bufhels of fpring corn, while I aflign 32 only to the 
Englifh, I am confident that I favour the former con- 
fiderably; for I believe the Englifh produce is the 
double of that of France ; but flating it as above, here 
are the proportions of 36 on an improving farm, to 2 5 
on h ftationary one 5 that is to fay, a country contain- 

Sng 
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B&ffr rry. Jug 82,000,000 acres produces as much as anobicr 
^ifT«n. w w j 10 f e area contains 119,000,000, which, are in the 
feme; ratio as 36 and 25.** 

The effe£i of the French revolution upon the fitua?* 
toon of the perfarcs immediately engaged in agriculture, 
was» not a little lingular. While the higheft orders of 
Society were driven into exile, or exifled in terror, and 
while the inhabitants of the cities fuftained the greateft 
Bardfhips from the annihilation of all commerce, this 
terrible temped pad in a manner comparatively light 
and harmlefs over the heads of the ohfeure and feat- 
tiered cultivators of the foil. In many quarters of tire 
country their condition was even greatly and rapidly 
ameliorated. By the confifcation of the church lands, 
and of the edates of the emigrant nobles, die govern- 
ment for the time came to hold the property of a great 
part of the country. This government had too much 
hufinefs upon hand, to be able to levy cunred.lv the rent? 
of the property that had fallen into its. pofleflion ; and 
for fame time it had no occafion to do fo, in confe- 
quence of the Cupport which it derived from the iffae of 
an immenfe paper currency. As this paper was a legal 
tender of p ayment in all tranfadions, and for ail debts,, 
thole farmers who held their lands fo r payment of a 
money rent, took care to pay thdr landlords with paper, 
which they foon obtained at a 'heap rate, while they 
thfimfelves contrived to difpofe of the produce of their 
farms for caih. Hence, a landlord, after the affignats- 
had funk in value, was often under the neceffity of difpoC- 
iug of a part of his moveables to purchafe from his own 
farmers a part of the grain which grew upon his own 
lands. In this way, by one means or other, a great pro-, 
portion of the farmers in France found means during 

fomh 
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foirfe years to avoid paying any rent whatever, and thus Hilary. ^ 
great numbers of them rofe to fuddcn opulence, amidft 
the general calamities of their country. Many perfons 
a) fa perceiving the fecurity of a country life, irfvefted 
whatever money they had been able to fave from the 
wrecks of other employments in agriculture, and be- 
came farmers or imall proprietors. We have hitherto 
had too little connexion with that country to be able 
to ascertain with accuracy, the effeft of fuch a change 
of circumftances upon the pr aft ice of agriculture. It 
is underftood, however, upon the whole, from infpefting 
the face of the country, that the agriculture of France is 
not condufted upon more enlightened principles than 
formerly : the general appearance of the foil Hill exhi- 
bits only white crops or fallow ; the cattle are few j 
little manure therefore is prepared. Hence, the crop 
i produced is always greatly inferior to what the land 
fcy move ikilful arrangements might be made to bean 
Of the history of the agriculture of the reft of the con- 
tinent of Europe wc have little information, though fome 
valuable practices made ufe of in particular fituations 
will be afterwards noticed under their proper heads, 
in Germany, after the ruinous war of 30 years was 
brought to a termination by the treaty of Munftcr or 
Wcftphalia in 1648, agriculture was gradually diffufed 
and improved in that vaft country. In the Proteftant 
ftates, at lead, the art appears to be much better under- 
ftcod than in France. For many years it has been pub- 
licly taught in various univerfities, and during the laft 
half of the late century great attention was paid to its 
improvement by many princes of the Empire. In 
Ruflia, vigorous exertions have repeatedly been made by 
, the'government to introduce, as far as poflible into that 
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Haftory. climate, the moft approved fyftcms of hufbandry, wjficfc 
1 J have been eftabliJhed in other parts of Europe. The 
late emprefs fent feveral gentlemen into Britain and 
Other countries to ftudy agriculture, and gave it all tji e 
encouragement in her own dominions which the mturl? 
of her government, and the enflaved and barbarous ftate 
of die lower claffes of her people, would permit. Even 
Italy, during the fame period, was not inadivc. The 
Neapolitans condefcended to recur to the firft rudiments 
of revived liulbandry, and began to ftudy anew the agri- 
cultural fyftem of Crefcenzio, firft publiflied in 1478. 
In Bergamo the fame plan was purfued, and a new edi- 
tion was given of the Recordo d’ Agriculture de Tarello, 
firft publiflied in 1577. The patriotic fociety of Milan 
exhibited fpecimens of ability, and enlightened infor- 
mation upon this important fubjed, which entitle it to 
a refpcdable place among the literary aflociations of 
Europe. The duchy of Tufcany, efpecially under 
the late Archduke Leopold, afterwards emperor of Ger- 
many, imbibed the fame fpirit of improvement. A pri- 
vate gentleman there, upwards of 40 years ago, left his 
whole fortune to endow an academy of Agriculture. 
The firft ecclefiaftic in the duchy was prefident of this 
fociety, and many of the chief nobility were members. 
But the events of the late war, by which Italy from the 
Alps to the gulf of Tarentum fufFered fo much, mult 
undoubtedly for a time have injured the progrefs of 
agriculture, as well as of every other valuable art. 

In the year 1759, a few ingenious and public-fpirited 
men at Berne in Switzerland eftabliflied a fociety for 
the advancement of agriculture and rural economics. 
In that iocicty were many men of great weight in the 
republic^ and moft of them perfons of a true caft for 

making 
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making improvements in hufbandry, being enabled to Hiftory* ^ 
join the practice witli the theory. 

Nor mull we here omit to mention, that the Juft* 
ly, celebrated Linnaeus and his difciples have made 
great efforts in the north of Europe, particularly in 
difeovering new kinds of profitable and well-tafted 
food for cattle. About the fame time, Sweden be- 
llowed fuccefsful labours on a foil which had before 
been looked upon as cold, barren, and incapable of 
melioration. Of this the Stockholm Memoirs will be 
a lading monument. 

Denmark, and many of the courts of Germany, fol- 
lowed the fame example. Woollen manufactures were 
encouraged; and his Danifh majefty fent three perfons 
into Arabia Felix to make remarks and bring over 
fuch plants and trees as would be ufeful in hufbandry, 
building, and rural affairs. 

Neither mud we forget the very afliduous attention of 
of the learned in Leipfic and Hanover to this import- 
ant objeft. During the rage and devaftation of a long 
war, they cultivated the arts of peace; witnefs the 
Journal d 9 Agriculture printed at Lcipfic, and die Rt~ 
cueils d? Hanover printed in that city. 

Even Spain, conditutionally and habitually inaClive 
on fuch occafions, in fpite of all her natural indo- 
lence, and the prejudices of bigotry, invited Linnaeus, 
with the offer of a large penfion, to fuperintend a 
college founded for the purpofe of making new in- 
quiries into the hiftory of nature and the art of agri- 
culture. 

But, without any improper partiality to our own 
country, we are fully juftified in afierting, that Bri- 
tain alone exceeds all modern nations in hufbandry; 

and 
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and from the fpirit which for the laft twenty y4ar§ 
has animated many of our nobility and gentry, to be- 
come the liberal patrons of improvement, there is rea- 
fon to hope that this moil ufeful of arts will, in^a 
few years, be carried to a greater pitch of perfecfioV 
than it has ever yet attained in any age or country. — 
The Royal Society, the Bath Society, and the Society of 
Arts, &c. in particular, have been fignally ufeful in 
this refpefl:; and the other allocutions, which are 
now eftabliflied in many parts of the kingdom, co- 
operate with them in forwarding their laudable dc- 
figns. 

It is not, however, to the exertion of public focieties, 
excellent and honourable as they are, that all our mo- 
dern improvements in agriculture owe their origin. To 
the natural genius of the people, and the miidnefs and 
wifdom of the government, have been added the 
theory and pra&ice of all nations in ancient and modern 
times* This accumulated mafs of knowledge has been 
arranged, divided, and fubdivided; and after palling 
the teft of practical experiments, the effential and moll 
valuable parts of it have been preierved, improved, and 
amply diffufed in a variety of valuable publications up- 
on this great art of rendering mankind happy, wealthy, 
and powerful, particularly in the works of Stillingflcet, 
Lord Kaimes, Dr Hunter, Dr Anderfon, Mr Marlhall, 
Mr Kent, The Reverend Mr Dickfon, and various others, 
but more efpecially in the compilations and treatifes 
publifhed by Arthur Young, Efq. already mentioned. 
A , r”-uf a ^° remar k w ^h much fatisfa&ion, that the 

tuje. Britifh government has of late years thought fit to ren- 
der the improvement of agriculture an objeCl of public 
attention apd encouragement, by the inftitution of a 

Z board 
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loard of agriculture . — About the year 1790, Sir John ^Hiftory* . 
Sinclair, Bart, invited the clergy of the church ^of 
Scotland to tranfmit to him descriptions of the ftate of 
their different pariffies, with a view to die publication 
wkat is called a Slatiflical Account of Scotland . The 
whole members of this body liaving readily complied 
with his requeft, a work in 20 volumes o&avo was 
compiled from die materials afforded by them, contain- 
ing an account of the agriculture, manufactures, and 
population of die country. The fame gentleman, abotft 
that period, was alfo a&ive in obtaining the iirftkution 
of a private fociety, Called The Britijh Wool Society , 
which was very fuccefsful in calling the attention -of the 
public to the improvement of that important article of 
national growth and manufa&ure. By tliefe patriotic 
exertions, having acquired a confiderable ihare of popu- 
larity, he was encouraged on the ijth May 1793, to 
make a motion in the houfe of commons, of which he 
was a member, for an addrefs to the crown, recom- 
mending the inftitution of a board of agriculture. The 
chancellor of the exchequer, Mr Pitt, on perceiving 
that the propofal was acceptable to the majority of the 
houfe, gave it a decided fupport, and on the 17th May, 
to which the debate had been adjourned, the motion was 
carried for an addrefs to his majefty to inftitute fuch a 
board, at an expence not exceeding 3000I. — In confe- 
quence of diis application, a charter paffed the great 
feal, incorporating the members of adminiftration for 
die time, with the archbifhops of Canterbury and York, 
and all their fucceffors in office, together with certain 
other noblemen and gentlemen, into a board or fociety, 
by die name of the Board or Society for the encouragement 
of Agriculture and internal improvement l , unde j^die pa- 
tronage 



jft INTRODUCTION. 

f 

t W f Hoty* tranage of the crown ; with power to the members to 
efeft office-bearers and fucceffbrs to themfelves : and in 
the mean time Sir John Sinclair was appointed to be 
At firft prefident, to continue in office till the 2cth 
March following; Sir John Caul, Bart* was appffintea 
to be the firft treafurer, and Arthur Young, Efcj. was 
appointed fecretary. 

Chtnmerice- The regular fittings of the board did not commence 
ment^ofits t jjj January 1794, fince which time it has conti- 
nued to exert a very confiderablc degree of activity in 
eftabliffiing an extenfive foreign corrcfpondcnce, and iri 
procuring and publiffiirig every kind of ufeful domed! ic 
agricultural intelligence, feme fpecimens of which we 
{hall afterwards have occalion to notice. This board, 
foon after its inftitiition, alfo employed perfons of 
known reputation to prepare agricultural furveys of 
every county in the ifland of Great Britain. — Many of 
thefe furveys have been publiflied, and form treatifes 
upon this important art, which, for extent of intelli- 
gence and ability of execution, have not been exceed- 
ed in any age or country. The board has alfo obtain- 
ed parliamentary rewards to feme individuals for im- 
portant difeoveries, and has offered premiums for e flays 
or treatifes upon fubje&s conne&cd with the purpofc 
of its inftitution, which have produced a great variety 
of valuable and ingenious difquifitions. 

More particularly, in confequence of the late extra- 
ordinary dearth and fcarcity of provifions, the lcgiflatfcre 
thought fit to have recourfe to the afliftance of the 
board for the purpofc of endeavouring to alleviate the 
evil. In December 1800, a committee of the houfe of 
lords, with a view to extend the cultivation of grain, 
required the board to make out a report upon the beft 
1 ■ meaifs ' 
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means of converting grafs lands into tillage without ex* ? 

haufting the foil, and of returning the fame to grafs af- __v 
ter a certain period in an improved (late, or at lead 
without injury. The Board having taken the fubjeCfc 
int&confideration, refolved that the bt l mode of in- 
ducing landlords to permit grafs lands to be plough- 
ed, would be to convince them that they may do it in 
many cafes, not only without injury, but alfo to their 
advantage. In confcquence of this refolution, an ad- 
vertifement was publiftied by the Board, offering very 
liberal premiums for the moil fatisfaCtory elfay upon the 
f object. This advertifement produced a great number 
of difquifitions or effays, the greater part of which were 
written by candidates for the premiums, but fome of 
them were the. productions of public-fpirited gentlemen 
who made no fuch claim. From the whole number feve- 
ral e flays have been feleCted and publiflied by the Board, 
and form a very valuable volume, upon an interefting 
part of* the moft important of all fubje&s in the art of 
agriculture, the rotation or fucceffion of different crops 
upon the fame foil. 

This affords an example of the utility of an inftitu- 
tion a&ing, like the Board of Agriculture, under the 
fanCtion of the legiflature. It enjoys the means of di- 
recting the attention of men of talents in all parts of 
the country, to any fubjeft upon which practical in- 
formation may be wanted ; and it poffeffes the means of 
^communicating to 'the public at large, in the moft ad- 
vantageous. manner, whatever information may be ob- 
tained from the communications made to it. Byt, al- 
though the diftufion of the knowledge of the principles 
of any an affords at all times the bell means of its Im- 
provement, this undoubtedly is only a part of the duty 
Vol. I. X) e£ 
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Hiftory. of fuch a public body as the Board of Agriculture. 
Public eftablifhments and efforts are in many cafes ne- 
ceffary towards carrying the art to its ultimate perfec- 
tion. Means ought to be adopted in all the great fe- 
minaries of learning for rendering the knowledge o/^its 
principles a part of a liberal education. Obitaclcs to 
its progrefs, arifing from tytlies, rights of commouty, 
&c. ought to be removed ; and it may even be found 
advantageous to give public afliilance towards the erec- 
tion of works which may prove too expenfive to be 
undertaken by individuals for the purpofes of irriga- 
tion, in the fame manner as has been done in other 
countries, as already mentioned. In thefe and all fimi- 
lar cafes, it becomes the duty and the moft valuable 
privilege of a board eftabliihed by public authority to 
give counfel to the legiflature, to fuggeft improvements, 
and to urge the expenditure of money upon public 
works, in cafes where the advice of individuals might 
be difregarded, or liftened to under the fufpicion of its 
being prompted by views of private intereft. 


Theory 
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I N an art that is fo neceflary to mankind, and that General Re* 
has been fo univcrfally pra&ifed, it might perhaps v.—- a 
be cvpc&ed, that the principles upon which its opera- 
tions depend, would have been by this time completely 
and accmately inveftigated, and confequently that a The theory 
correft theory of agriculture could eafily be exhibited. ° 

This, however, is by no means the cafe; and it is not fraive. 
a little lingular, that, in this moll ufeful of all arts, the 
theory Ihould Hill be more defective than in almoft any 
fcience with which we are acquainted. It is fortunate, 
however, for the human race, that in moil cafes, or at 
leaft in all important arts, they fucceed better in prac- 
tice than in fpeculation. During many ages, various 
artifts were accultomed to extract the moil ordinary, 
but moil ufeful metals, from the Hate of ore or earth 
in which nature produces them, and to reduce them 
back from their metallic form and luilre, to a date of 
ore or earth again. Thefe artifts were unacquainted 
with the principles upon which the fuccefs of their 
operations depended ; and it is only within thefe few 
years that feme ingenious chemiits have feccefsfully 
inveftigated the nature of thefe precedes, and have ex- 
X) 2 plained 
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General Rc- plained what they have called the oxygenafifti aj^d dil- 
* y oxygenatjon of metals. The fame tliingpfaf happened 
in agriculture. Men have often cultivated i*e ground 
well, while they have fpeculated ill concerning the mode 
of doing* fo. 

Difficulty Various reafons render it (till more difficult to form 
it. formin S a complete theory of agriculture, than of chemifiry, 
mechanics, or other arts. In agriculture, an experi- 
ment cannot be made in an inftant, or even in an hour, 
or in a day or two. A whole feafon mull pafs away 
before a Angle experiment can be performed, and after 
all, as in other arts, the inquirer after truth may be 
milled by fome unobferved circum fiances. Some fa cl, 
quite foreign to the experiment itfelf, arifing out of the 
peculiar flate of the foil, or of the train of fcafons, may 
produce plentiful crops for a year or two, though, in 
ordinary circumftances, no fuch effe£t would follow' ; 
and the ingenious contriver of the experiment, who 
thought he had made an important difeovery, may af- 
terwards derive from it only difappointment and morti- 
- fication. But human life is too fhort to admit of a very 
great .variety of agricultural experiments to be perform- 
ed by the fame individual. After a few feafons, he 
muft leave his place to be occupied by a new inquirer, 
pofieffed of axlifferent chara&er and of different views. 
Unfortunately, 'till of late years, it was not ufual for 
huffiandmeti to publifh, and thus to immortalize and 
diffufe over whole nations, the refult of their private 
experience and reflexions* Scattered over the /ace of 
great countries', and having little intercourfe with fo- 
reigners, or §ven with each other, they knew little of 
. what was do$f by men engaged *in the fame profeffion, 
though at no great diitaiice.— In, this way, the benefit * 

of 
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of local difcoveries was not communicated to the world Divif«mof 
at large, nor was an opportunity afforded of eradicating 
local prejudices and erroneous practices. As the (late 
of this valuable profeifion is now rapidly altering in 
thefe refpedls, there is little doubt that we are faft ap- 
proaching towards a period at which it will be poffible 
to exhibit a clear and correct theory of agriculture, or 
to arrange under a few fimple heads the rules or prin- 
ciples upon which the practice of the art depends. — 

What we are now to offer, is not to be confidered as 
perfect, nor even as pollefTing any nearer approx* ma- • 
lion towards a perfect theory of the huibandman's art ; 
but merely, fuch a general ftatcinent of its principles 
as vcfults from the degree of information hitherto col- 
lected upon the fubject. 

A theory, or general view of the principles of agri- \vbat it 
culture feems neceflhrily to refolve itfelf into the two^ l “ 
following inveiligations : tft, To inquire, among the 
great variety of vegetables that exift in nature, what 
particular plants ought to be regarded as moft worthy 
of cultivation : and, 2clly, To confider the bed mode of , 
cultivating with fuccefs the plants thus fele&ed. 

With regard to the fir ft of thefe divifiqns of the fub- T ) 1(S valne 
jc&, or the vegetables that ought , to he chofcn as moft tuesis^b- 
valuable and worthy of cultivation, it may be pbferved, 
that the value of a jflant is of two kinds, abfolute 9 or 
relative : The abfolute value of a plant depends upon its 
fitnefs to afford fubfiftence to the human fpecies, where- 
as its relative value confifts of the tendency which the 
cultivation of it will have to enrich a particular huf- 
bandman, or clafs of hufbandmen, either becaufe their 
lands are well adapted for its growth, or becaufe there 
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Vegetablrs j 8 a ‘ ready market for it in the vicinity, where it bears a 
, high price. 

iThfe/are Concerning the abfolute value of plants, or their 
ufeful di- tendency to afford fubfiltence to mankind, it is to be 
:j2£g obferved, that fome plants are direftly ufeful or valu- 
able, becaufe they are immediately confumed as food 
by man, fuch as wheat, oats, or potatoes; whereas 
mankind derive fubfiltence from another clafs of plants, 
only in ■ an indireB manner, by giving them to cattle, 
and afterwards eating the flelh of thefe cattle, as happens 
with regard to grafs and draw of all kinds. 


SECT. L 

OF VEGETABLES TO BE CULTIVATED AS FOOD FOR 
4 MAN. 

Mm feed Some vegetables afford fubfiltence to the human fpe- 
androots. c ^ es by means of the fruit that grows upon them, which 
hangs, and is brought, to maturity in the air, at the 
fummit of their Items. Other vegetables derive their 
value from producing ropts, which come to maturity in 
the bofom of the foil, and are dug from thence to be 
confumed by mankind. 

Trait tree* Of fruitrbearing vegetables, thofe calledl trees y which 
ta for food r ^ e a ^ 0 ^ t w *th a llrong trunk, are the moil permanent 
and remarkable. It is faid that a fpot of ground, oc- 
cupied by fome kinds of trees, fucli as chefnuts or dates, 
is capable of producing a very great portion of food, 
ufeful for the fupport of the human fpecies. One ad- 
vantage attending the cultivation of fuch vegetables, 
would be that, after the trees are planted, and fecured 
by fences foif^ iew years againft animals, they would for 


ever 
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ever after, or at leafl for many years, continue to grow Vegetable* 

and flouriili without care or labour. It does not appear, "mLu* 

however, that in any nation of ancient or modern times, v f 

forefts of fruit-bearing trees have been reared with a 

view to afford fubfiftence to the community. For this 

two rcafons may be aligned. In the firft place, a con- 

fiderable number of years mult elapfe, before fuch plants bccaufe 

could arrive at maturity, and fulfil the purpofeof their 

deftination. Of whatever ufe, therefore, they might be are deftroy- 

* ° m ed m war. 

to future ages, it is evident that they could afford little 
benefit to the generation which planted them. But in 
a queftion about fubfiftence, mankind are ufually under 
the neceflity of confidering their own immediate wants, 
and hence they have been led to the cultivation of fuch 
plants, as afford the molt fpeedy reward for the efforts 
of their induftry. Another reafon for preferring the cul- 
ture of fmall annua! plants, to the greater and more per- 
manent productions of nature, would arife, in the early 
ages of the world, from the turbulent ftate of fociety 
and the frequency of wars. A community that fhould 
depend for its fubfiftence upon the fruit of foreft trees, 
might be ruined for half a century by the inroad of 
an enemy. An example of this was exhibited in die war 
between Great Britain and her North American colo- 
nies. When the parent ftate hired the favages on the 
weftern frontier, to join her party and to make jjtiroads 
upon the coloniits, the latter retaliated upon the favages 
in the following manner. Several of the colonies united 
in fending an expedition againft the Indians. The bodies . 
of militia employed upon this expedition, were furprifed 
to find fmall corn fields around a confiderable number of' 


the Indian hamlets. They- were not fatisfied however 
With deftroyingthehuts of die natives, and thefe incipir- 
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■^^d^ CSent e ^* orts °f f ava g e induftry ; but they anxioufly fought 
out and deftroyed every fruit-hearing tree that they 
v"V ’ 1 ’ found in their progrefs of almoft a thou fan d miles, there- 
by rendering the wilderncfs utterly uninhabitable to 
a people deftitute of agriculture, and who could not 
always depend for fubfiftence upon their fuccefs in hunt- 
ing. From this example we fee that the frequent wars 
arifing from the barbarous character of ancient nations, 
would compel them to feek fubfiftence, not from the 
fruit of foreft trees, but from grain, which fpeedily ar- 
rives at maturity, and which when deftroyed can foon 
be renewed. Thus war. becomes a lefs wafteful fcourge 
to the human race, and communities are enabled fpeed- 
ily to recover from the devaftation which it produces. 
Had the nations of Europe depen ded for fubfiftence 
upon any fruits which could not be fpeedily reftored 
when deftroyed, it is evident, that, in the late languinary 
conflict, the greater number of them muft have been ir- 
retrievably ruined. 

Men rather Hence it appears that .the cultivation of plants of an- 
grain! 0 nual growth, as a fource of fubfiftence, is favourable 
to the permanence of civilization in the world ; and 
that before nations can venture to rely for their fub- 
fiftence upon the fruit of plants of flower growth, their 
character muft have arrived at a degree of moral ameli- 
oratiqfli* far fuperior to wliat it has ever been known 
to poffefs. • 

Of annual plants cultivated for fruit, wheat has al- 
ways been accounted the moil valuable. This has pro- 
bably arifen from the extreme facility with which the 
flour of it undergoes a procefs of fermentation, which, 
renders it capable of becoming a more light and agree- 
able kind of brcalcj than the flour of any other grain* 

This 
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This qualiiy is believed to arife from a quantity of 
fubllance contained in wheat that is of the fame nature Man. 
with the platen, or glue, that is prepared from animal* 1 ^ 
bodies. In other refpeefs, however, it does not ap- 
pear that wheat is more valuable than fome other kinds 
of grain : by means of long boiling, a given weight of 
barley, or even of oats, will render a quantity of water 
as thick or full of mucilage as can be done by the fame 
weight of wheat. 

After wheat, oats have in our country been cOnfi- Oat« a 
tiered ns of very great importance. It is a hardy and gra ; n . 
beautiful plant; grows with little cultivation, and is 
particularly well fuited for lands newly brought in 
from a Hate of nature, upon which it was always ufed 
as the lirft Crop, till the introdu&ion of the turnip huf- 
bandry. The meal of it is ufually very coarfely grind- 
ed, and mixed with a confidence quantity of the in- 
ner covering of the grain. Hence it has always xt 
considerable degree of roughiv fs, and is harfli and un-. 
fuited to very delicate * conftitutions ; but this very 
harflinefs, from its ftimuiant cfieCt, producing a feeling , 
of warmth in the ftomach, renders it more grateful to 
perfons mucir c>pofcd to the open air, and accuftomed 
to hard labour, who account it a hearty kind of food. 
EtTentir.lly, and in its intrinfic qualities, thisgrain dif- 
fers little from fome others. 

Barley is chiefly valued in confcqyence of tbe‘ facili- Barley *su 
ty with which it produces a great quantity of facchsrine j ts ca fy con- 
matter by the proccfs of vegetation or malting, which ?" e a 
fits it for the preparation of vinous . or fpirituous li-Tubilunce. 
quors. Peafe are alfo fometimes ufed when .grinded 
into meal as an article of human food ; but, on account 
f)f their vifeid and indigeftible quality, they can never 

becotye 
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5 become valuable in that point of view, unlcfs to per- 
sons engaged in the open air, in the moil active and 
* fevere kinds of labour. 

In other refpe£ls, however, it does not appear that 
there is much difference in point of quality or whole- 
fomenefs between die various kinds of grain cultivated 
in different countries. They are all capable of affording 
nourifliment to the human conftitution, and of pre- 
ferving it in health and vigour : When grinded into 
meal, they require little farther preparation, and are 
caGly made into bread, or otherwife prepared for im- 
mediate confumption, by being mixed according to the 
fancy or tafte of different nations, with a fmall quanti- 
ty of water, or any other liquid* 

Of the roots which are ufed to afford fubfiflence to 
man, the potato has hitherto been the principal. The 
reft, confiding chiefly of carrots, turnips, and parfnips, 
are never ufed as a foie nutriment, being rather adopt- 
ed for the purpofe of giving variety and relifh to other 
food, and chiefly to butchers meat* The potato, how- 
ever, is in fome meafure an exception to this general 
rule. It contains a large quantity of (larch, which 
does not feem inferior to the (larch prepared from 
wheat, fo far at lead as that ingredient is to be regard- 
ed as contributing to the nourifhing qualities of the 
grain. Its tafte refembles, more nearly than any other 
root, the tafte of bread; and accordingly it is daily 
beginning to be more extenfively ufed, and to form a 
larger portion of the food of the poor. The' celebrated 
Dr Adam Smith long fince remarked its tendency to , 
produce a ftrong and handfome race of people, asde* 
monftrated by its effedl upon the common people of 

Ireland; 
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Ireland, who have for a confiderable length of time in Vegetable 
a great meafure fubfifted upon it. Mail 7 ' 

It is to be obferved concerning all the roots now T | icy > ^^ 
mentioned, that a crop of them always contains a •much more 
larger quantity of human food than a crop of any kind ,\ )e f ; , me 
of grain, upon the fame extent of ground. A Scots 
acre of good land, which will not produce more than grain. 

1280 pounds weight of oatmeal, will ealily produce 
16,000 pounds weight of potatoes, and will fometimes 
in favourable feafons produce 25,000 or 30,000 pounds 
weight of that valuable root. Suppofing one pound of 
oatmeal to contain as much nourifhment as two pounds 
and a half of potatoes, Hill it is evident, that, where an 
extent of territory employed in the production of oats 
can only fupport one million of people, the fame terri- 
tory employed in the cultivation of potatoes will fup- 
port five millions of perfons. 

Potatoes, however, and all the other roots, have hi- J l '™ r <[ c ~ „ 

fe& as toocL 

therto pofiefled thefe radical defeats : The carriage of The tranf- 
them is extremely expenfive, in confequence of their 
weight, arifmg from the vaft quantity of moifture they penfivc. 
contain. Hence they can only be cultivated in abun- 
dance in , the vicinity of great towns, } or where they 
are meant to be confumed upon the farm as the food of 
cattle. * 

Roots are alfo incapable of long prefervation. In Atc unfit 
the winter they are deftroyed by froft, and in fummer ‘ 

by heat, which caufes them to vegetate or to corrupt ; tlon * 
both of which changes render them unfit to be .ufed as 4 
food. 

Thcfc roots are alfo much more bulky than grain in^to^T 
proportion to the quantity of iiouriftiment contained in mach. 

Hence they are rendered lefs fit to be confir- 
med 
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Vegetables mcd by perfons engaged in fedentary profcflion.i 
^lan^ Such perfons accordingly fddom fail to find them 
hurtful to. the ftomach, by their bulkinefs, and theii 
tendency to injure the powers of digeftion, by produ- 
cing flatulencies and other unpleafant confcquenccs. 
wherein On the whole, the difference between tliefe fiiccu- 
JC r from lent roots and the grain of com plants feems to amount 
S rair * to this, that, although they are both formed of fimilar 
fubftances, the potato being analogous to wheat, and 
the carrot and parfnip to rye, or rather to barley, after 
it has been converted into malt, yet, as the roots are 
formed in the bofom of the foil, and arc of a loofe and 
watery texture, their formation requires from nature a 
flightcr effort than the bringing to perfection the final! 
grains which are produced in the air at the top of corn 
plants- She therefore compenfates, by an abundant 
crop, the diminifhed quality of her work. 

Hovr^ipy Hence it has appeared an important problem in eco- 
rei tkred nomics, to dcvilc a plan by which the fuccnlent roots 
value to vegetables may be deprived of their fuperfiuous 
gram- moifturc, that thus human * art may perform for them 
what nature has not accomplished ; and that they may 
be rendered completely equal in value to grain in point 
of quality, while in quantity they are, fo fuperior. 
With tliis view different proceffes have been adopted. 
Potatoes have been grated down in their raw Hate, 
Potato- and repeatedly walked with water ; the refult of which 
Aarclu operation is, that the ftarch contained in them is ob- 
tained with great labour, but the reft of the root is loft; 
and this operation cannot be applied to other kinds of 
Grenet’s r0Ots with: fuccefs. Another mode of accomplilhing 
mode of the obje£t was devifed a few years ago by Mj Grenet, 
p5tatoe8? np and' publilhed. in the . Journal of the Lycseum of Arts 
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of Paris. It is performed in this manner : The pota- v °Kctable» 
toes mud fird be boiled by the heat of the deam of Man. 
boiling water, without touching the water itfelf. They * 
are then dript of their fkin, and allowed to cool, and 
made ufe of in the following way : — A white-iron tube 
of two inches diameter, and eight inches in length, 
open at the one end and clofe at the other, is every- 
where perforated with fmall holes, and a round piece 
of wood is prepared, which cafily goes into the tube, 
but which at the fame time fills it. Things being 
thus in readinefs, a quantity of the potatoes, boiled as 
already mentioned, is put into the tube till it is full. 

They are then forcibly rammed down’ with the round 
piece of wood or pidon ; the confequence of which 
operation is, that they are forced through the little 
holes in the fidesof the tube, and come out in the drape 
of worms. They are received upon linen cloths, co- 
vered with unfized paper, and dried in the heat of the 
fun, or in a warm room. The fmall pieces mud be 
llirred from time to time ; and it is faid, that in lefs 
than 1 2 hours, the preparation dries fo as to be capable 
of being preferved. ' * . 

The dcfe£fc of this proccfs evidently is, that it is a 
petty operation, which can only proceed flowly, and 
Upon a diminutive feale. It is therefore unlikely to 
be adopted in the great operations of an extenfive 
agriculture, as a mode of preparing or preferring hu- 
man food. , ' 

At the beginning of the year 1802, another pro- Mr For 

r r * , . . . t - ^ fyth’s pro • 

cgis for accomplilhing this important object was C c(s for 

contrived by Robert Forfyth,. Efq. advocate. Of this^^*^ 

procefs, we are authorized to give the following ac* floor. 

eou&t ; 
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Vegetables The whole difficulty of difcovering 3 procefs, with 
the view to render fucculent roots as eafily preferved 
J and tranfported, and therefore in every rcfpedt as va- 
luable as grain, arifes from our not having the com- 
mand of fuch a degree of fteadv and vigorous, but 
moderate heat, as will deprive them of their moiiturc, 
while at the fame time they are prevented from being 
burnt Or fcorched in the way that coffee-beans are 
treated before being grinded. This requifite degree 
of heat may be obtained in a very cheap and eafy man- 
ner, by making ufe of the (learn of boiling water, 
which never can burn any vegetable fubflnnce. Upon 
this principle, Mr Forfyth’s procefs is founded, and is 
conduced in the following manner : 

iff. Let a quantity of potatoes, or carrots, or parf- 
nips, &c. be wafhed, and then cur or chopped in. > 
very fmall pieces. 

2dly, Lay them upon a metallic pi.;::’, and ary 
them with the heat of (leant tranfniirtcd through the 
metal. They are then in a (late analogous to grain, 
and feem capable of, being preferved for any length of 
time. 

3dly, Reduce them into flour or meal, by grinding 
in any mill, or with any inftrunien? capable - f grind- 
ing grain. 

The meal or flour thus prepared has no tendency to 
attraft moiiturc from the atmufphere, and may be pre- 
ferved during any length of time, if clofely prefled or 
packed. Without this precaution, Mr Forfyth has 
preferved it for twelve .months, when it had been 
coarfely grinded' in a coffee-mill. 

The drying procefs is not tedious. As potatoes 
contain a great quantity of (larch or gummy matter, 

% the 



AGRICULTURE 


tire pieces of them, while drying, are apt to adhere to v^ctHMet 
each other ; they mud therefore be frequently turned U Mm ? 
or ftirred during that part of the operation. When Y 
dry, they are almolt as hard as barley, and tafte Tome- 
what like the (kin of a roaiicd potato. 

Carrots and parfnips contain lefs gummy matter* 

They require Id's attention while drying, and do not 
become lo hard. They may be grinded with eafe. 

Their flour is very fweet to the tafte* Its fmell is 
fragrant, and though the tafte of the roots cannot be 
laid to be altered, it is rendered rich and agreeable * 
by the concentration produced by the procefs. Hus 
more particularly the cafe with regard to the parf- 
Their meal, when coarfely grinded, andexpofed 
l . » tic air tor a month or two, iofes its grateful fmell, 
i . : the tafte continues unchanged. The tafte is coni- 
msricated very rapidly to lukewarm water, by pouring 
* up-on the. m io that it may probably prove of 
alue when liibjc&ed to the vinous fermentation; 
ir teems not improbable, that if fugar is ever to 
b»: produced in abundance from plants of European 
growth, it muft be by preparing them according to 
this procefs, 

Mr Forfyrh performed his experiments with a (leant 
appariuas, vridci., will, fome alterations, may prove 
not unfuitable, when erected upon a great feale. 

A, Plate XIII. fig. 5. a (hallow veflel of tinned plate, air poe- 
commonly called white iron , one foot fquare, and two / tll s 
inches in depth, for containing fubilances to be dried. 

^B, a fmall round veflel, in which water is kept 
boiling by a lamp, C, with three wicks. 

-D , a tube, by which the fteam pafles into E, which 

contains 
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Vegetables contains the drying vcflel A, and is clofely foidered ail 

Hfetl by j 1 1 c • 

Man. round to the bottom of it. 

» F, a tube, by which the water formed by the 
condenfed fteam, flows from the (team vcflel, E, 
back into the boiler B, entering at the bottom of 
the boiler. 

G, a crooked tube, by which the fuperfluous fteam 
efcapes into the open air. It is crooked, that it may 
retard the paflage of the fteam when the veflel is at 
work, which forces it to depoflte more of its heat on 
the bottom of the drying vcflel A. 

H, a tube by which the boiler B is filled with hot 
water. 

I, a tube palling up through the centre of the boiler, 
and ferving as a chimney to the lamp C. It does not 
communicate with the water in the boiler. 

K fliews the figure of the cover of the drying vcflel 
A. Hie cover has a groove or gutter LL, pa fling 
round its lower edge* The vapour which riles from 
the roots when drying, condeiftes on touching the cover, 
*nd flows down to the gutter, from which it efcapes in 
die ftate of water, by a hole left for that purpofe at 
each corner. The cover is only ufed for the neatnefs 
requisite in making experiments. 

The whole is fnpported by four moveable feet, at- 
tached to the corners of the drying veil'd A, but not 
appearing in the figure. Every part of it is made of 
white iron or tinned plate. 

Inltead of the lamp C, a fmall iron pan filled with 
pieces of burning charcoal, was fomcUmcs ufed to keep 
the boiling, and a ftill more convenient plan 

was at times adopted during the winter feafon. It 
Confined of refting the bottom of the boiler B, upon 
I the 
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the front of the grate of the chamber, while a fire was Vegeta Wei' 
burning, the reft of the inftrument being at the fame cattle, 
time fupported by a rope attached, to the back of a V “v— — 1 
chair, to a nail or peg in the wall for hanging* a pic- 
ture, or to any other convenient fupport. When ufed 
in this laft manner, however, the inftrument has this 
defeat, that the water in the tube H boils over at times 
into the fire, which might be avoided, by placing the 
tube on the oppofite fide of the boiler. 

Upon the above contrivance it may be remarked, 
that a kiln formed of a large metallic plate, heated by 
the fteam of boiling water, may prove valuable in 
many precedes. In particular, it will probably be 
found ufeful for drying malt, with a view to prevent 
the ale formed of it from having a brown colour. It 
may alfo, perhaps, be ufed with fuccefs for drying 
wheat that is intended to be fown, to prevent the fu- 
ture crop from fuffering by mildew, as will be after- 
wards mentioned ; and it affords a ready and’ cheap 
mode of drying not only roots, but all vegetable pro- 
ductions, without burning them, or altering their tafte 
or other efiential properties. 


SECT. II. 

OF THE MOST PROPER KINDS OF. VEGETABLES TO BE 
RAISED ROR THE PURPOSES OF FpEDING CATTLE. 

Though this muft be an article of the utmoft con- 
fequeiice to every farmer, we do not find .that it has. been 
much confidered. Dr Anderfori foems to - have heen 
the firft writer oh agriculture who has properly at- 
tended to this fubjedt ; and what he has wrote '“upon 
Vol. I. . £ it. 
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it, is rather a Catalogue of defiderata, than any thing 
Cattle, elfe : and indeed the defiderata on this fubject are lb 
many and fo great, that we muft acknowledge ouriclves 
very unable to fill them up.. -..- T o attain to a compe- 
tent knowledge in this refpeCt, the following things 
Dualities ot mufl be taken into confuleration. (i.) The whole- 
ffcquifitc for f°menefs of the food for cattle, with regard to health 
and ftrength, or fatnefs. (a.) The quantity that any 
extent of ground is capable of yielding. (3.) The 
quantity neceflary to feed the different kinds of cattle. 
(4.) The labour of cultivation; and, (5.) The foil they 
require to bring them to perfection, and the cffeCl they 
have upon it. 

With regard to the wholefomenefs, it is plain, thstf 
as the natural food of wild cattle is the green fucculei.t 
plants they meet with all the year round, food of this 
kind, could it be had, mull be preferable to hay ; and 
accordingly we find that cattle will always prefer fuc- 
culent vegetables where they can get them. K To find 
plants of this kind, and having proper qualities in o- 
ther rcfpe&s, we muft fearch among thofe which con- 
tinue green all the year round, or come to their great- 
eft perfection in the winter time. — Of thefe, cabbages 
bid fair for holding the firft place ; both as being very 
fucculent, and a very* large quantity of them growing 
upon a fmail fpace of ground. In Mr Young's Six 
Months Tour* we have an account of the produce of 
cabbages in many different places, and on a variety of 
foils. The produce by Mr Crow at Kjeplin, on a clay 
foil, was, on an average of fix years, 35 tons per acre ; 
- by Mr Smelt at tine Leafes, on a fandy gravel, 1 8 tons 
per acre; by Mr Scroop at Danby, on an average of 
, fix years, 3 7 tons per acre : and die general average 

of 
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of aJJ die accounts given by Mr Young, is 3 6 tons per Vegetables 

^ food for 

acre. ■ Cattle. 

Cabbages, however, have the great inconvenlency ¥ J 
of fometiincs imparting a difagreeablc flavour'to the 
milk of cows fed with them, and even to the flefh of 
other cattle. This, it is faid, may be prevented by 
carefuliy picking off the decayed and withered leaves : 
and very probably this is the cafe ; for no vegetable 
inclines more to putrefaction than this ; and therefore 
particular care ought to be taken to pull off all the 
leaves that have any fymptoms of decay. Dr Prieflley Air render- 
found that air was rendered noxious by a cabbage leaf 
remaining in it for one night, though die leaf did not 
Ihew any fymptom of putrefaction. — For milch cows, 
probably, the cabbages might be rendered more proper 
food by boiling dieifi. 

The culture of the turnip-rooted cabbage has lately Turnip- 
been much 'praciifed, and greatly recommended, par-^^ cab * 
ticularly for the purpofe of 3 late fpring feed ; and 
feems indeed to be a moil important article in the 
farming economy, as will be fliown in its proper 
place. 

Turnips likewife produce very bulky crops, though Turnips. ■ 

far inferior to thofe of cabbages. According . to Mr 
Young’s calculations, the finelt foil does pot produce 
above five tons* of turnips per acre. In this refpc£t, 
however, great varieties occur, as will be afterwards 
mentioned ; and turnips poffefs the advantage of flourifh- 
ing upon a poorer’ foil than cabbages. 

Carrots are found to be an excellent food for cattle Carxoti. 
of all kinds, and are greatly rclilhcd by them. In a 
rich fand, according to Mr Young’s account, the pro- 
duce of this root was 200 bulhels per acre. In a finer 
E 2 foil, 
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Vegetables foil, it was 640 bufliels per acre, A lean hog was fat*- 
cwtie^ ted by carrots in ten days time: he ate 196 lb.; and 
: ./7~ r " his fat was very fine, .white, firm, and did not boil a- 
way in the drefling. They were preferred to turnips 
by the cattle ; which, having tailed the carrots, foon 
became fo fond of them, as with difficulty to be made to 
eat the turnips at all. It is probable, indeed, that 
carrots will make a more wholefome food tor cattle 
than either cabbages or turnips, as they are ilrongly an- 
tifeptic ; infomuch as to be ufed in poultices for correct- 
ing the fanics of ulcers. It is probably owing to this, 
that the milk of cows fed on carrots is never found to 
have any bad taile. Six liorfcs kept on them through 
the winter, without oats, performed their work as ufual, 
and looked equally well. This may be looked upon as 
a proof of their falubrity as a food ; and it certainly can 
be no detriment to a farmer to be fo much verfant in 
medical matters, as to know the impropriety of giving 
putrefeent food to his cattle. It is well known what a 
prodigious difference there is in the health of the hu- 
man fpecies when fed on putrid meats, in companion of 
what they enjoy when fupplied with food of a contrary 
nature ; and why may there not be a difference in the 
health of beafts, as well as of men, when in fimilar cir- 
cumftance# ? — It is alfo very probable, that as carrots 
are more folid than cabbages . or turnips, they will go 
mvich farther in feeding cattle than either of them. 
The above-mentioned example of the hog feems fome 
kind of confirmation of this :*he being fed, for ten days 
together, with 21 lb. lefs weight of carrots, than what 
an ox devoured of cabbages and hay in one day. There 
is a great ^proportions it mull be owned, between the 
bulk' of an v ox and that of a hog.; but we can fearefc 

think 
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think that an ox will eat as much at a time as ten hogs. Vegetables 
At Partington in Yorkftiire, 20 work horfes, four bul- c.»ttie. 
locks, and fix milch cows, were, fed on the carrot? that * r 
grew on three acres, from the end of September till the 
beginning of May ; and the animals never tafted any 
other food but a little hay. The milk was excellent 
and 30 hogs were fattened upon what was left by the 
cattle. 

Potatoes likewife appear to be a very palatable food for Potatoes, 
all kinds of cattle; and not only oxen, hogs, &c. are eafily 
fed by means of them, but even poultry. According to 
a correfpondcnt of the Bath Society *, “ roafting pork 
is never io moift and delicate as when fed with potatoes, 
and killed from the barn doors without any confine- 
ment. For bacon and hams, two bufhels of pea-meal 
{hould be well incorporated with four bufhels of boiled 
potatoes, which quantity will fat a hog of twelve ftone 
(fourteen pounds to the ftone). Cows are particularly 
fond of them : half a buftiel at night, and the fame pro- 
portion in the morning, with a imall quantity of hay, is 
fuflicient to keep three cows in full milk ; they will 
yield as much and as fweet butter as the belt grafs. In 
fattening cattle, I allow them all they will eat : a beaft 
of about 35 ftone will require a buftiel per day, but will 
fatten onc-third fooner than on turnips. The potatoes 
{hould be clean waflied, and not given until they are 
dry. They do not require boiling for any purpofe but- 
fattening hogs for bacon, or poultry ; the latter eat them 
greedily. I prefer the champion potato to any fort X 
ever cultivated. They do not Anfwer fo well for horfes 
E 3 and 


* Letter* and Paper* on /igrieufture, dec. vol. iii. art. 16. 
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Vegetables and colts as I expe£ted (at leaft they have not with me), 
Cattle^ though feme other gentlemen have approved of them as 
,■ "" * 1 fubftitutes for oats.” 

The above-men tiorted vegetables have ;:!1 of them 
the property of pulverizing or fefuning the foil; and 
this is certainly a very valuable qualification : but carrots 
and cabbages will not thrive except in toils that .ire al- 
ready well cultivated ; while potatoes and turnips mu- he 
ufed as the fir ft crops of a foil with great advantage. 
In this rcfpcdl, they are greatly fuperior to the others, 
on account of the encouragement which they give to the 
cultivation of wafte lands. 

Buck- Buck-wheat ( Polygonum fagopyrum) has been lately 

wheat. recommended a s an ufeful article in the prefent as well 
as other refpefts. It has been chiefly applied to the 
feeding, of hogs, and efteemed equal in value to barley; 
it is much more cafily ground than barley, as a malt- 
mill will grind it completely. Horfes are very fond of 
the grain ; poultry of all forts are fpeedily fattened by 
it ; and the bloffom of the plant a/Fords food for bees 
at a very opportune feafon of the year, when the mea- 
dows »and trees are moftly (tripped of their flowers. 
Probably the grain may hereafter be even found a ma- 
terial article in diftillation, fliould a fufficicnt quantity 
be raifed with that view. From the fuccefs of fome ex- 
periments detailed in the Bath Society Papers, and for 
which a premium was bellowed, it has been inf *rred, 
that this article ought in numerous cafes to fuperiede 
the practice of fummer-fallowing. 

Whins an Whins have lately been recommended as very pro- 
petfood for cattle, efpecially horfes and are vecom- 
hori’es. mended by Dr Ander fon in a particular manner. They 
have .this advantage, that they require no culture, ami 

grow 
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grow on the very worfl foil; but they are ttuublefome Vegetables 
to cut, and require to be bruifed in a mill conftru&ed cattle, 
for this purpofe; neither is the ground at all meliora- v 
ted by letting whins grow upon it for any length of 
time. Notwithftanding thefe difadvantages, however, 
as whins continue green all the year round, and when 
bruifed will afford an excellent fucoulcnt food, which 
feems pofiefTed of ftrongly invigorating qualities, they 
may be looked upon as the cheapeft winter food that 
can poflibly be given to cattle. — According to the cal- 
culations of Mr Eddifon of Gateford, a fingle acre, well . 
cropped with whins, will winter fix horfes. At three or 
four years growth, the whole crop fhould be taken, cut 
clofe to the ground, and carried to the mill, in which 
the whins are to be bruifed, and then given to the hor- 
fes. Four acres ought to be planted, that one may be 
ufed each year, at the proper age to be cut ; jmd he 
reckons rhe labour of one man fufficient providing 
food to this number of horfes He fays tftfey prefer 
the whins to hay, or even to corn. 

The herb called burnet has likewife been recom- Burnet. 


mended as proper food for cattle, on account of its be- 
ing an evergreen ; and further recommended, by grow- 
ing almoil as fall in winter as in fummer. Of this herb, 
however, we have very various accounts. In a letter 
addrefled by Sir James Caldwell, F. R. S. to the Dublin 
Society, the culture of this plant is ftrongly recommend- 
ed, on the authority of one* Bartholomew Rocque, far- 
mer at Walham-Green, a village about three miles fouth-* 
weft of London. 


* What gave occafion to the recommendation of this Recom- 
jplant, was, that about the year 1760, Mr Wycli, chair- 
man of the committee of Agriculture of the London 
E 4 Society 
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Vegetable* Society for the encouragement of arts, ni.muf«u f hirL ,, .« 
food for J zL / t i 

Cattle, and commerce, came to Rocque (wlio was become vi ly 

~ * eminent by the premiums he had received from the* fo- 
ciety), and told him, he had been thin Ling, that as 
there are many animals which fublift wholly upon tin 
fruits of the earth, there mull certainly be feme planl 
or herb fit for them that naturally vegetates in winter ; 
otlierwifc we inuft believe the Creatoi, infinitely wife 
and good, to have made creatures without providing 
for their fubfiftcncc 5 and that if there had been no 
fuch plants or herbs, many fpecies of aninrah would 
have perifhed before we took them out of the hands of 
nature, and provided for them dry meat at a feafon, 
when, indigenous plants having been indiscriminately 
excluded, under the name of weeds, from cultivated 
fields and places fet apart for natural grafs, green or 
frefli meat was no longer to be found. 

Rocque allowed the force of this reafoning ; but faid, 
the knowledge of a grafs, or artificial palture, that 
would vegetate in winter, and pioducc green fodder 
for cattle, was loft ; at lead, 'that he knew of no fuch 
plant. — Mr Wych, however, knowing how very great 
the advantage would be of difeoveriug a green fodder 
for winter and early in the fpring, wrote to Bern, and 
alfo to fome confiderable places in Sweden, flaring the 
fame argument, and afleing the fame queftion. His an- 
fwers to thefe letters were the fame' that had been given 
by Rocque. They owned there mult be fuch plant, but 
declared they did not know it. ' 

Mr Wych then applied again to Rocque; and dc- 
(ired him to fearch for the plant fo much defired, and 
fo certainly exifting. Rocque fet about this fearcli 
with great alfiduity; and finding that a pimpernel, 

called 
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called bur July was of very fpeedy growth, and grew Vcgetahlct 
nearly asfaft in winter as in fummer, he took a handful catrie. 
of it and carried it into his liable* where there were w 
five horfes ; every one of which ate of it with the 
grcutell eagernefs, fnatching it even without firft fmell- 
ing it. Upon the fuc£efs of this experiment he went to 
London, and bought all the burnet fe?d he could get, 
amounting to no more than eight pounds, it having 
been only ufed in falads ; and he paid for it at the rate 
of 4s. a-pound. Sis of the eight pounds of feed he 
fowed upon half an acre of ground, in March, in the 
year 1761, with a quarter of a peck of fpring wheat, 
both by hand. The feed being very bad, it came up 
but thin. However, he lowed the other two pounds 
in the beginning of June, upon about fix roods of ground: 
this he mowed in the beginning of Auguft; and at 
Michaelmas he planted off the plants on about 20 rood 
of ground, giving each plant a foot every way, and 
taking care not to bury the heart. Thefe plants bore 
two crops of feed the year following ; the lirffc about 
the middle of June, the fecond about the middle of 
September; but the June crop was the belt. The 
year after, it grew very rauk and produced two crops 
of feed,* both very good. As it ought not to be cut 
after September, he let ic Hand till the next, year; 
when it flickered itfelf, and grew very well during all 
the wipter, except when there was a hard froft ; and 
even during the froft it continued green, though it 
was not perceivted to grow. In the March following 
^it covered the ground very well, and was lit t'd receive 1 
cattle. ‘ ;■ ». 

if the winter is not remarkably fevere, the burnet, 
though cut in September, will be 18 inches long in 

March; 
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Mkrdv; and it may be fed from the beginning of IV- 
Cattte. bruary till May: if the cattle are taken oil in May, 
" ^ there will be a good crop of feed in the beginning of 

July* Five weeks after the cattle are taken off, it may 
be removed, if' that is preferred to its Handing for i;*ed. 
It grows at the rate of an inch a-day, and is made into 
hay like other grnfs. It may be mown three times in 
one fummer, and ffiould be cut juft before it begins to 
flower. Six rood of ground has produced 1150 pounds 
at the firft cutting of the third year after it was lowed , 
anti, in autumn 1763, Rocque fold no lets than 300 
bufhels of tlie feed. 

According to Rocque, the foil in which bnrnct flou- 
rifhes bell, is a dry gravel ; the longell drought never 
hurts it : and Sir James Caldwell afferts, that be faw a 
very vigorous and exuberant plant of this kind, growing 
from between two bricks in a wall in Rocquc’s ground, 
without any communication with the foil 5 for he had 
cut away all the fibres of the root that had ftretched 
downward, and penetrated the earth, long before. 

Burnet was found equally fit for feeding cows, Iheep, 
and horfes ; but the iheep muff not be fullered to crop 
it too clofe. Though no feed was left among the hay, 
yet it proved nourilhing food *, and Rocque kept a horfe 
upon nothing elfc, who, at the time of writing the ac- 
count, was in good heart, and looked well. He affirm- 
ed allb* that it cured horfes of the di Hem per called the 
greafe y and that by its means he cured one which was 
thought incurable; but fays, it is only die ffirft crop 

m i t which has this effect. , 

Burnet ree- * 

Ironed an Thisis the fubftunce of Sir James Caldwell's letter 
fowfb^Mr to *he Dublin Society, at leafl as to what regards the 
culture of bur$$t^ and it might reasonably be expert- 
fan. ’ cd. 
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c<l, that a plant, whofe ufe was recommended to the Vegetable* 
public with fo much parade, would foon have come into cattle, 
univerfal efteem. We were furprifed, therefore, on * * ’ 

looking into Mr Miller’s DiGionary, to find the foU 
lowing words, under the article Poterium: — “ This 
plant has of late been recommended by perfons of little 
JkUly to be fown as a winter pabulum for cattle : but 
whoever will give thcmfelves the trouble to examine 
the grounds where it naturally grows will find the 
plants left uneaten by the cattle, when the grafs about 
them lias been cropped to the roots ; befidcs, in wet 
winters, and in ftrong land, the plants are of fliort 
duration, and therefore very unfit for that purpofe; 
nor is the produce fuflicient to tempt any perfon of 
/kill to engage in its culture; therefore I wifh thofe 
perfons to make trial of it in fniall quantities, before 
they embark largely in ihcfe new fchemes.” — Dr An- 
dcribn, too, in his Eljays on Agriculture, mentions 
the produce of burnet being fo fmall, as not to be 
worth cultivating. 

Upon the authority of Mr Rocque, likewife, the mite beet 
white beet is recommended as a molt excellent food 
for cows ; that it vegetates during the whole winter, 
confequently is very forward in the fpring ; and that 
the molt profitable way of feeding cows is to mow this 
herb, and give it to them green all the fummer* It 
grew in Rocque’s garden, during a very great drought, 
no lefs than four feet high, from the 30th of May to 
the 3d of July; which is no more than one month and 
four days. In fummer it grows more than an inch a- 
day ; and is belt fown in March : a bufhel is enough 
foyfan acre; and will not coft more than ten fliillirigs. 

It thrives beft in a rich, deep, light foil : the ltalks 

are 
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are very thick and fucculent ; the cows fhould theicfor^ 

food for . . 

C«t eat them green. 

r ‘Another fpecies of boot f Bela chin ), the MangJ 
Scarcity. Wurzel, or Root of Scarcity ns it has been called, ha- 
been lately extolled as food both for man and cattle; 
but, after all, feems only to deferve attention in the 
latter view. It is a biennial plant ; the root is large 
and flelhy, fometimes a foot in diameter. It riles above 
the ground feveral inches, is thickell at the top, taper- 
ing gradually downward. The roots are of various 
colours, white, yellow, and red ; but tliefc HI are al- 
ways of a much paler colour than bcetrave. It is good 
fodder for cows, and does not communicate any talle 
to the milk. It produces great abundance of leaves 
in fummer, which may be cut three or four times with- 
out injuring the plant. The leaves arc more palatable 
to cattle than mod other garden plants, and arc found 
to be very whol*fome. The farmers in thofc parts of 
Germany where it is chiefly cultivated, wc are told, 
prefer this fpecies of beet, for feeding cattle, to cab- 
bages, principally bccaufe' they arc not fo liable to be 
hurt by worms or infe£ls ; but they think they arc not 
fo nouriihing as turnips, potatoes, or carrots, and that 
cattle are not nearly fo foon fattened by* this root as by 
carrots, parfnips, or cabbages. It has even been aliened, 
that this root affords lefs nourifhmcut than any of thofc 
that ha re been commonly employed for feeding cattle. 
This docs not correfpond with the pompous accounts 
with which the public has been entertained. Upon the 
whole, however, it is a plant which feems to deferve the 
attention of our farmers ; as on fome foils, and in parti- 
cular circumftances, it may prove a very ufeful article 
for the above purpofes. 


In 



A GUI CULTURE- . fj 

In Dr Anderfon’s E flays, we find it recommended to Vegetables 
make triai of fome kinds of grafles, which probably Cattle, 
would not only anfwer for frefli fodder during the win- sheep's fef- 
ler, but might alfo be cut for hay in fummer. Ibis cue grafc. 
is particularly the cafe with that fpecies called Sheep' s 
fefeue grafs. u I had, fays he, a fmall patch of this 
grafs in winter 1773 ; which, having been cut in the 
month of Auguft or September preceding, was faved 
from that period, and had advanced before winter to 
the length of five or fix inches ; forming the clofeft pile 
that could be imagined. And although we had about 
fix weeks of very intenfe froft, with fnow, and about 
other fix weeks, immediately fucceeding that, of ex- 
ceeding keen froft every night, with frequent thaws in 
the day time, without any fnow, during which time al- 
moft every green thing was deftroyed ; yet this little 
§ patch continued all along to retain as fine a verdure as 
any meadow in the month of May ; hardly a point of 
a leaf having been withered by the uncommon feverity 
of the weather. And as this grafs begins to vegetate 
very early in the fpriiig, I leave the readeT to judge 
what might be the value of a field of grafs. of this kind 
in thefe circumftances.” 

Of another kind of grafs, called putple fefeue. Dr Purple fcf. 
Anderfon gives the following cliaracter : M It retained ^ 
its verdure much better than rye-grafs during the win- 
ter feafon ; but it had more of its points killed by the 
weather than the former. It likewife rifes in the fpring, 
at leaft as early as ryc-grafs.” 

. This ingenious farmer, and well-known author, has 
alfo made experiments on the culture of thefe and feve- 
ral cyher kinds of grafles. 

In every branch of* fcience actual experiment is the 

only 
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means by which any real or permanent imprmw 
Ottk went can be made. It is in confequence of a com iction 
\nrn y ■■■-» of this truth, and of the active imluilry which lias rc- 
Cu\ted from that conviction, that phyfical fcicncc has 
made fuch rapid improvements in modern times. 
Every experiment in the art of agriculture, when m.alc 
with rational views, and reported with candour, is en- 
titled to an uncommon degree of attention. It is not 
only, as in other branches of fcicnce, die only mode in 
which knowledge or improvement can be fuccefsfully 
purfued, but the perfon who engages in it ul u:\lly pof- 
fefles more merit than the contriver of other phyfical expe- 
riments, on account of the patient observation which he 
is under the neceflity of exerting, in confcquencc of the 
length of time which muft clapfe before his trials can be 
rendered complete. The importance of the fubject alio 
entitles it to particular regard. We have every rcafon to 
believe that valuable plants will Hill be difeovered, the ufe 
of which will give additional fertility to the earth, and 
additional refources for the fupport of the animals by 
which it is inhabited. It is certain at lcaft that the per- 
fon who introduced into any country the ufe of the 
turnip or potato .plant, performed a more valuable fervice 
to its inhabitants, than if he had realized for them the 
imaginary art of the tranfmutation of all the metals in- 
to gold. We account it unneceflary, therefore, to make 
any apology for inferting here Dr Andcrfon’s experi- 
ments upon fcveral kinds of our native grafles, as, in 
another part of pur work, we fhall have occafion to 
ftate other experiments upon the fame fubjed, which 
have been made by intelligent cultivators. 

i. Purple fefeue grafs. “ Although this grafs issyery 
ofteii found in old paTtures,yet, as it has but few flower- 

2 {talks. 
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Balks, and as it is greedily eaten >by all domeftic 
mals, thefe are feldom fuffered to appear ; fo that it cattK 
ufually remains there unperceived. But it feems to ' tlf 
be better able to endure the peculiar acrimony rf the 
dung of dogs than almoft any other plant; and is* 
therefore, often to be met with in dog-hills > as I call 
the littc hills by road fides where dogs ti dually pifs and 
dung : and as it is allowed to grow there undifturh- 
cd, the farmer may have an opportunity of examin- 
ing the plant, and becoming acquainted with its ap- 
pearance. 

“ The leaves are long and fmall, and appear to he 
roundifli, fomething like a wire; but, upon exami- 
nation, they are found not to be tubulated like a 
reed or rulh ; the fides of the leaf being only folded 
together from the middle rib, exaftly like the ftrong 
bent-grafs on the fea lhore. The fiower-ftalk is fmall, 
and branches out in the head, a little refembling the 
wild oat ; only the grains are much fmaller, and the ear 
does not fpread full open, but lies bending a little to 
one fide. The ftalks are often fpotted with rcddifli 
freckles, and the tops of the roots are ufually tinged 
with the fame colour; from whence it has probably 
obtained’ its dillin&ive name of fejluca rubra , or ted 
( purple ) ftfeue. 

“ It is often to be met with in old garden walks ; 
and, as its leaves advance very quickly after cutting, 
it may ufually bo difeovered above the other grafles, 
about a week or a fortnight after the walks are cut. 

Nor do they leeni to advance only at one feafon, and 
tlien Hop and decay, like the rye-grafs ; but continue 
to advance during the whole of the fummer, even 
where they are not cut ; fo that they fometimes at- 
tain 
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'Ve^kttab a very great length. Laft feafon (1774), I men- 
cStte! fured a leaf of this grafs, that fprung up in a neglected 
• comer, which was four feet and four inches in length, 
although not thicker than a fmall Wire. It is unne cef- 
fary to add, that thefe leaves naturally trail upon the 
ground^ unlefs where they meet with fome accidental 
fupport ; and, that if any quantity of it is fuffered to 
grow for a whole feafon, without being eaten down or 
cut, the roots of the leaves are almoft rotted, by the 
overlhadowing of the tops of the other leaves, before 
the end of the feafon. 

Appear- « This is the appearance and condition of the plant; 

■ ance in its \ r 1 

cultivated in its native (ituation : as it is feldom that it is difeo- 

***** vered but in pretty old paftures, and, as in that ftate 
it carries only a very few feed-ftalks, it was with fomc 
^difficulty that I could colled! a fmall handful of the feed, 
which I carefully fowed in a fmall patch , of garden , 
mould, to try if. it could be eafily cultivated. It came 
up as quickly as any other kind of grafs, but was at 
firft as fmall as hairs ; the leaves, however, advanced 
apace; and were; before autumn, when the grain with 
which they had been fowed was cut down, about 1 6 
or 1 8 inches in length; but having been fown very 
thin, it was neceflary to pick out fome other kinds of 
grafs that came up amongft it, left it might have been 
choked by them. Early die next fpring it advanced with 
prodigious vigour, and the tufts that were formed from 
every feed became exceeding large; fo that it quickly 
filled the whole ground. But now the leaves were al- 
moffi as broad as thofe of common rye-grafs, and the 
twd^fides only inclined a little towards one another 
from the mid-rib, without any appearance of roundnefs. 
Ifl^tne time a great many feed-ftalks fprung out, whicli 
I attained 
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attained very nearly to the height of four feet, and Vegetables 
produced feeds in abundance ; which may be as eafily cattle, 
faved as thofe of common rye-grafs. ’ f 

u The prodigious difference between this plant in its 
native and cultivated ftate amazed me ; but it was with 
at good deal of fatisfaftion that I found there would be 
no difficulty in procuring feeds from it, which I had 
much doubted of at firft. It would feem, that nature 
hath endowed this plant with a ftrong generative power, 
during its youth, which it gradually lofes as it advan- 
ces in age (for the difference perceived in this cafe 
could not be attributed to the richnefs of the foil); 
and that, on the contrary, when it was old, the leaves 
advanced with an additional vigour, in proportion to 
the declining ftrength of the flowcr-flalks : for the 
leaves of the young plants feldom exceed two feet, 
whereas^numbers of the old leaves were near four Feet 
in length. 

if From thefe peculiarities in the growth of this plant, 
it would feem to promife to be of great ufe to the far- 
mer; as he could reap from a field of it, for the firll two 
or three years, as great a weight of hay as lie could 
obtain from any of the culmiferous grafles (thofe bear- 
ing a long jointed llalk) ; and, if he meant afterwards 
io pafture it, lie would fuffer no inconveniences from 
the flower-ltalks ; and the fucculent leaves that con- 
tinue to vegetate during the whole fummer, would at 
all times furnifti his cattle with abundance of whole- 
feme food.. It has alfo been remarked, that this grafs 
rifes as early in the fpring as rye-grafs ; and continues 
green for the greateft part of winter, which the other 
does not. It is moreover an abiding plant, as' it feems 
never to wear otft of the ground where it has once 
Vol. I. F been 
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V^tables been eftablifhcd. On all which accounts, it appear* 
£ttle. ,r to me highly to merit the attention of the fanner; am! 

1| ; ’ T well deferves to have its feveral qualities, and the cul- 

ture that beft agrees with it, afeertained by accurate 
experiments. 

Sheep’s fcf- 2. *< Sheep's f if cue grafs, or fe/luca evina, is much 
- feribed. praifed by the Swedifh naturalifts for its Angular value 
as a pafture-grafs for fheep ; this animal being repre- 
fented as fonder of it than of any other grafs, and fat- 
tening upon it more quickly than on any other kind of 
food whatever. And indeed, the general appearance 
of the plant, and its peculiar manner of growth, feem 
very much to favour the accounts that have been given 
us of it. 


« This plant is of the fame family with the former, 
and agrees with it in feveral refpedls ; although they 
may be eafily diftinguiftied from one another. Its 
leaves, like the former, in its natural ftate, are always 
rounded, but much fmaller ; being little bigger than 
large horfe hairs, or fwine-bri files, and feldom exceed 
fix or feven inches in length. But thefe fpring out of 
the root in tufts, fo clofe upon one another, that they 
refemble, in this refpect, a clofe hair brufh more than 
any thing elfe I know : fo that it would feem natural- 
ly adapted to form that thick fiiort pile of grafs in 
which (lieep arc known chiefly to delight. Its flower- 
ftalks are numerous, and fometimes attain the height 
of two feet; but are more ufually about 1 2 or 15 inches 
high. 

Its appear- “ Upon gathering the feeds of this plant, and fow- 

culSvated t ^ lcm ,ls ^ lc f° rmer > it was found that they fprung 
up as quickly as any other kind of grafs ; but the leaves 
are at firft no bigger than a human hair. From each 

fide 
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fule springs up one or two of thefe hair-like filaments, W^etabJes 
that, in a fliort time, fends out new offsets, fo as quick- cattle, 
iy to form a fort of tuft, which grows larger and, larger, v 
till it at length attains a very large fize, or till all the 
intervals are elofed up, and then it forms the clofeftpile 
of grafs that it is pofliblc to imagine. In April and 
May it pulhcd forth an innumerable quantity of flower- 
flalks, that afforded an immenfe quantity of hay $ it 
being fo clofe throughout, that the feythe could fcarce- 
Jy penetrate it. This was allowed to Hand till the 
feeds ripened ; but the bottoms of the italks were quite 
blanched, and almoft rotted for want of air before that 
time. 

“ This was the appearance that it made the firft year 
after it was fowed : but I have rcafon to think, that, 
after a few years, it likewife produces fewer fecd-ltalks, 
and a greater quantity of leaves, than at firft. But, 
however that may be, it is certain, that if thefe are eaten 
down in the fpring, it does not, like rye-grafs, pevfift 
in a continued tendency to run to feed 5 but is at once 
determined to pulli forth a quantity of leaves without 
almoft any ftalks at all : and, as till domcftic animals, 
but more especially fheep, are extremely fond of this 
grafs, if they have liberty to pafture where it grows, 
they bite it fo clofe as never to futTer almoft a Angle 
fccd-ftalk to cJcape them ; fo that the botanift will often 
ft arch in vain for it, when he is treading upen it with 
his feet. The beft way to difeover it in any paiture, 
is to fcarch for it in winter, wlien the tufts of it may 
be caiily diftinguilhed from every other kind of grafs, 
by their extraordinary dofenefs, and the deep green co- 
Mur of the leaves. 

“ If feems to grow in almoft any foil j although it is 

F z imagined per. 
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fill If WOtthi ttmrilh fall io 4 Ji/!:! r..:;dv tV.iJ. 
Cttf* M U tM fVkkmJf lire with leli iisoiilurv ifj.-.n Jim,, it 
mm * tmy odier Lind of gui* \ tain*; <>ftvi> Aon m r 1( <i .iit h 
the foils that have been employed in toping A>r 
dvtes, after alt the other grates that prow in r/vn, 
dWpearetl. If « likewife found in poor ba.re„ li-i!,, 
where hardly any other plant can be nude to punt 
all ; and on the lurface of dry worn-out pc.it mots, 
where ito moifturc remains fuiUcicnt to fupport any 
other plant whatever: but in neither of thefe <Tr tin— 
tions does it thrive ; as it is there only a weak ami un~ 
fightly plant, very unlike what it is when it has the 
good fortune to be eftablifhed upon a good foil ; al- 
though it is feldomer met with in tills lad Hate than in 
the former. 

« I will not here repeat what has been already faid 
about the particular property that this plant potfbflbs of 
continuing all winter ; nor point out the benefits that 
the .farmer may reap from this valuable quality. — He 
need not, however, expect to find any verdure in win- 
ter on fuch plants as gTow upon the loofe moffy foil 
above mentioned j for, as the frod in winter always 
hoves up the furface of this foil, the roots of the plants 
are fo lacerated thereby, as to make it, for fomc time 
in the fpring, to all appearance dead. Nor will he of- 
ten perceive much verdure in winter upon thofc plants 
that grow upon poor hungry foils, which cannot afford 
abundant nouridiment to keep them in a proper date of 
vegetation at all times : but fuch plants as grow oil 
earthen dykes, which ufually begin to vegetate with vi- 
gour when the autumnal rains come on, for the moil 
part retain their verdure at that feafon almod as well as 
if they were in good garden-mould. 

CC I 
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« I have been very particular in regard to this plant ; Vegetables 
becaufe, in as far as my obfervations have yet gone, it 
promifes, on many accounts, to make a moil valuable V_ " v J 
acquifition to the farmer, and tlierefore juftly demands 
. a very particular (hare of his attention.” 

3. The kc ileus lanatus , or creeping foft-grafs of Hud-Hoieusla- 
fon, commonly called York or Torkjbire white, — This natlis * 
is confidcrcd by our author as one of the moft va- 
luable kiiuh of meadovc-grailes $ its pile being exceed- 
ingly dole, foft, and fucculent. It delights much in 
moifture, and is fcldom found on dry ground, unlefs 
the foil is exceeding rich. It is often found on thofe 
patches near fprings, over which the water frequent- 
ly flows ; and may be known by the uncommon foft- 
nefs and fucculence of the blade, the lively light green 
colour of the leaves, and the matted intexlure of its 
roots. But, notwithstanding the foftnefs of its firlt 
leaves, when the fced-ftalks advance, they are rough 
to the touch, fo that the plant then afTumes a very dif- 
ferent appearance from what wc would have expe&ed. 

The car is branched out into a great number of fine ra- . 
mifications, fomewhat like the oat, but much fmaller. — 

This kind of grafs, however, would not be eafiiy culti- 
vated; on account of a kind of foft membrane that 
makes the feeds adhere to the ftalk, and to one another, 
after they are feparated from It, as if they were inter- 
mixed with cobweb, fo that it is difficult to get them 
feparated from the ltalk, or to fpread readily in fowing. 

It fpreads, however, fo fall by its running roots, that 
u fmall quantity fowed very thin, would be fufficient to. 
itock a large field in a Ihort time. 

• Thefe are die kinds of grajfes y properly fo called, 
which have not as yet been fo generally cultivated a& 

F 3 they 
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Vegetables they ought to be ; but which Dr Anderfon, at the time 

Cattle, of writing his treatife, thought moft likely to be of va- 
^ Y luc. It is probable his recommendation has contribut- 
ed not a little to procure attention to feveral of them ; 
as it will afterwards appear, when we come to conlider 
the culture of grades, that they are now commonly 
fown by the beft agricultures. Befidcs tliefe he re- 
commends the following of the pea tribe. 

Milk- i. Alilk-vetchy liquorice-vetchy or milk-wort. This 
plant, in fome refpe&s, very much refombles the com- 
mon white clover : from the top of the root a great 
number of ilioots come out in the fpriug, fpreading 
along the furface of the ground every way around it ; 
from which arife a great many duller s of bright yel- 
low flowers, exactly refembling thofc of the common 
broom. Tliefe are fucceeded by hard round pods, fil- 
led with fmall kidney-fhaped feeds. From a fuppofed 
rcfemblance of a duller of thefe pods to the fingers of 
an open hand, the plant has been fometimes called 
ladies-fingers, By others it is called crow-iocs y from a 
fancied rcfemblance of the pods to the toes of a bird. 
Others, from the appearance of the blofl’om, and the 
part where the plant is found, have called it j fealy im- 
properly fell-broom . It is found plentifully almoft every- 
where in old grafs fields j but as every fpecics of do- 
meftic animals eat it, almoft in preference to any other 
plant, it is feldom allowed to come to the flower in 
paftwte grounds, unlefs where they have been acciden- 
tally faved from the cattle for fome time ; fo that it is 
only about the borders of corn fields, or the Tides of in- 
dofures to which cattle have not accefs,that we have an 
opportunity of obferving it. As it has been imagined 
that die cows which feed on the pafturcs where this 

plan; 
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plant abounds, yield a quantity of rich milk, the plant Vegetable* 
has, from that circumftance, obtained its moll proper cattle. 
Englilh name of milk-vetch . * ’ 

One of the greateft recommendations of this plant its good 
is, that it grows in poor barren ground, where almoll t l uaLLties * 
no other plant can live. It has been obferved in 
ground fo poor, that even heath, or ling ( erica commu- 
nis Jj would fcarccly grow; and upon bare obdurate 
clays, where no other plant could be made to vege- 
tate, infomuch that the furface remained entirely un- 
covered, unlefs where a plant of this kind chanced to 
be eftubliihcd ; yet, even in tliefe unfavourable cir- 
cumftanccs, it flouriihed with an uncommon degree of 
luxuriance, and yielded as tender and fucculent, though 
not l'uch abundant Ihoots, as if reared in the richeft 
manured fields. In dry barren fands, alfo, where al« 
nioft ng other plant could be made to live, it has been 
found to fend out fuch a number of healthy Ihoots all 
round, as to cover the earth with the elofeft and molt 
beautiful carpet that can be defired. 

The llalks of the milk-vetch are weak and Uender, 
fo that they fpread upon the furface of the ground, un- 
lefs they arc fupported by fome other vegetable. In 
ordinary foils they do not grow to a great length, nor 
produce many flowers ; but in richer fields the ftalks 
grow to a much greater length, branch out a good 
deal, but carry few or no flowers or feeds. From tliefe 
qualities our author did not attempt at lirft to cultivate 
it with any other view than that of pafture; .and, with 
this intention, fowed it with his ordinary hay feeds, 
expc£ting no material benefit from it till he defifted 
trom cutting his field. I11 this, however, he was 
agreeably difappointed ; the milk-vetch growing die 
F4 firf^ 
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Vegetables fhrft feafon as tall as his great clover, and forming ex~ 
Cattle, ceeding fine hay ; being fcarce diftinguilhable from la- 
t| — * --~ r cerne, but by the flendernefs of the ltalk, and propor- 
tional fmallnefs of the leaf. 

Another recommendation of this plant is, that it i*; 
perennial. It is feveral years after it is fowed before 
it attains to its full perfe&ion ; but, when once efla- 
i bliflied, it probably remains for a great number of years 

in full vigour, and produces annually a great quantity of 
fodder. In autumn 1773, Dr Anderfon cut the flalk 
from an old plant that grew on a very indifferent foil } 
and, after having thoroughly dried it, lie found that it 
weighed 14 ounces and a half. 

The ftalks of this plant die down entirely in winter, 
and do not come up in the fpring till the fame time 
that clover begins to advance *, nor does it advance 
very fall, even in fummer, when once cut down or eaten 
over : fo that it feems much inferior to the above-men- 
tioned grades ; but might be of ufe to cover the w T orft 
parts of a farm, on which no other vegetable could 
thrive. 

Yellow 2. The common yellow vctchhng [Lathy r us pratenfis 
vetchling. Qr ever l a J}i ft g tare y grows with great luxuriance in ftiff 
clay foils, and continues to yield annually a great weight 
of fodder, of the very heft quality, for any length of 
time. This is equally fit for paltureor hay ; and grows 
with equal vigour in the end of fummer as in^he begin- 
ning of it} fo would admit being paftured upon in 
the fpring, till the middle, or even the end of May, 
without endangering the lofs of the crop of hay. This 
is an advantage which no other plant except clover pof- 
feffes; but clover is equally unfit for early pafture or for 
hay. Sainfoin is the only plant whofe qualities ap- 

proaefy 
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proach to it in tills refpe£t, and the yellow vetchliiig will Vc^t a hfc s 
grow in fuch foils as are utterly unfit for producing Cattle 
fainfoin. — It is alfo a perennial plant, and increafes fo fall ' ** ' 4 

by its running roots, that a fmall quantity of the 'feed 
would produce a fufficient number of plants to fill a 
whole field in a very fliort time* If a fmall patch of 
good ground is fowed with the feeds of this plant ill 
rows, about a foot di fiance from one another, and the 
intervals kept clear of weeds for that feafon, the roots 
will fpread fo much as to fill up the whole patch next 
year ; when the flalks may be cut for green fodder or 
hay. And if that patch were dug over in the fpring 
following, and the roots taken out, it would furnilh 
a great quantity of plants, which might be planted at 
two or three feet di fiance from 011c another, where they • 
would probably over fpread the whole field in a fhort 
time. 

3. The nmmon Hue tare fee ms more likely than the Blue ta»._ 
former to produce a more flourifhing kind of hay, as it 
abounds much more in feeds ; but as the tt.dks come up 

more thinly from the root, and branch more above, it 
does not appear to be fo well adapted for a palture grafs 
as the other. The leaves of this plant are much fmal- 
ler, and more divided, than thofe of the other; the 
flalks are like wife fmallcr, and grow to a much greater 
length. Though it produces a great quantity of feeds, 
yet the fmall birds arc fo fond of them, that, unlefs the 
field were carefully guarded, few of them would be al- 
lowed to ripen. 

4. The vicia ftp 1 uni; purple , ever It fling, or bufo-vetch* Bufh- 
Our author gives the preference to this plant beyond vetch * 
all Others of the fame tribe for pallure. The roots of 

4 fpread on every fide a little below the furface of the 

ground. 
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Ye^taMr? ground, from which, in the fpring, many flcms arife 
Cnttlf'- quite clofc by one another ; and as thefe have a broad 
1 "*** 1 tutted top covered with many leaves, it forms as clofe 

a pile as could be defired. It grows very quickly after 
being cut or cropt, but does not arrive at any great 
height ; fo that it feems more propet for pafturage than 
making hay ; although, upon a good foil, it will grow 
fmucicmiy high for that purpofe ; but the ftalks grow 
fa ;*iofc upon one another, that there is great danger of 
Jo - ii»g it rotted at die root, if the fcafou Ihould prove 
damp. It feems to thrive belt in a clay foil. 

Evtrlailing Befides thefe, there are a variety of others of the fame 
¥*=*• clafs, which he thinks might be uieful to die farmer. 

The common garden everlafting pea, cultivated as ;* 
flowering plant, lie conjectures, would yield a prodigi- 
ous weight of hay upon ;vn acre; as it grows to tl. .■ 
height of ten or twelve feet, lim ing very fining 
that could fupport tlicmieives without rotting till the 1 
attained a great height. 

ArW’ea One other plant, before unnoticed, is recommend* 
limn ed by our author to the attention of the farmer ; it is 
the common yarrow ( Achillea millefolium J> or hundred- 
leaved graft. Concerning this plant, he remarks, that 
in almoft every fine old pill lire, a great proportion of 
the growing vegetables with which the field is covered 
coufdls of it; but the animals which feed there arc fo 
fond of the yarrow, as never to allow one fccd-italk of 
it to come to perfection. Hence thefe feed-ftalks are 
never found but in neglected corners, or by the fides of 
roads ; anti are lb dilagrceable to cattle, that they are 
never tailed ; and thus it has been erroncoufly thought 
that the whole jflant was refufed by them.— The leaves 
of this plant have a great tendency to grow very thick 

upon 
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Upon one another, and are therefore particularly adapted Vegetal, a 
for pafturagc. It arrives at its greateft perfection in cani:-. 
rich fields that arc naturally fit for producing a large f 

and fucculent crop of grafs. It grows alfo upon clays ; 

.and is among the firlt plants that ftrike root iu any 
barren clay that has been lately dug from any confi- 
cicrablc depth ; fo that this plant, and thifiles, are qfual- 
ly the firft that appear on the banks of deep ditches 
formed in a clayey foil. All animals delight to eat it ; 
but, from the dry aromatic tafte it pofieiles, it would 
feem peculiarly favourable to the conftitution of fheep. 

Ir teems altogether unfit for hay. 

Be fide s thefe plants, which are natives of our own Accrue, 
country, there are others which, though natives of a 
foreign climate, are found to thrive very well in Bri- 
; and have been railed with fuch fuccefs by indi- 
as highly to merit the attention of every far-* 

Anwnu, thc»-_ 'he firlt place is claimed by In- 
i' ’ . Jr. , 

d hi- is the plant called medica by the ancients, be- 
< *Liie it came originally from Media, and on the culture 
of which they bellowed fuch great, care and pains. It 
b ;s a perennial root, and annual ftalks, which, in 
a good Toil, rife to three feet, or fonietimes more, in 
height ; its leaves grow at a joint like thofc of clover; 
the flowers, which appear in June, are purple ; and its 
pods arc of a icrew-like lhape, containing feeds which 
ripen in September. All forts of domeilic cattle are 
fond of this plant, efpccially when allowed to eat it 
green, and black cattle may be fed very well with the 
hay made from it ; but ail exccfs of this food is faid to 
be very dangerous. 

Lucernp lias the property of growing very qviickly 

after 
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v«**«We* zfter it is cut down, infonnich that Mr Rucquc hai 
emit' mowed it live times in a feai'oii, and Dr Andcrfon ai- 
^ " firms he has cut it no Jefs than fix times. It is, how- 
ever, not very eafily cultivated ; in confeq nonce of which 
it fometimes does not fucceed. 

^Ss° thy -Another grafs was brought from Virginia, where it 
is a native, and fown by Rocque in 1763. This grafs 
is called timothy , from its being brought from New- 
York to Carolina by one Timothy Hanlon. It grows 
teft in a wet foil ; but will thrive in aimolt any. If it 
is fown in Auguft, it will be fit for cutting in the latter 
end of May or beginning of June. Horfcs are very 
fond of it, and will leave lucerne to c^t it. It is allb 
preferred by black cattle and fheep ; for a fquare piece 
of land having been divided into four equal parts, and 
one part fowed with lucerne, another with fainfoin, a 
third with clover, and the fourth with timothy, feme 
faorfes, black cattle, and (beep, were turned into ir, 
when the plants were all in a condition for pailurage ; 
and the timothy was eaten quite bare, before the clover, 
lucerne, or fainfoin, were touched. 

One valuable property of this grafs is, that its roots 
are fa ftrong and interwoven with one another, that 
they render the wetted: and fofteft land, on which a 
horfe could not find footing, firm enough to bear the 
heaviest cart. With the view of improving boggy 
lands, therefore, fo as to prevent their being poached 
with the feet of cattle, Dr Anderfon recommends the 
cultivation of this kind of grafs, from which he has 
little expectation in other refpe&s- 

On this fubjeft, of the kind of plants moft proper to 
with the be raffed for feeding cattle, one general queftion ought 
plough. n ot to pafe unnoticed concerning the propriety of feed- 
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?ng them upon roots and plants cultivated by the aid v 
of the plough, or upon leaving them to derive their 
fubfi Hence from lands allowed to remain continually 
in pafturage. The advantages of the latter pra&ice 
•are fet forth by Thomas Davis, Efq. of Longleet, in 
the following words *. “ Experience fufficiently evinces 
the extreme difficulty of perfuading tenants that they 
get more (generally fpeaking) by feeding their lands* 
than by ploughing them ; yet it requires very few a** 
guments to convince a landlord, that, in cold wet land 
efpecially, the lefs ploughed land you have, the lefs 
you put it in the tenant’s power to ruin your eftate* 
That a tenant of 6ol. per annum on a dairy farm will 
get money, while a com farm of the fame fize will 
ftarve its occupier (though perhaps the former gives 
15s. per acre for his land, and the latter only xos.)* 

\is felf-evid ent. The plough is a friend of everybody’s, 
though its advantages are very far from being particu- 
larly and locally felt *, corn being an article that will 
bear keeping till the whim or caprice, or fuppofed ad- 
vantage of its pofleflbr, call it forth. But the pro** 
dOce of the cow is far otherwife. Cheefe muft necef- 
farily be fold at a certain period : it is a ponderous 
article 5 and onc-twelfth, or at leaft one-fifteenth of 
its value, is often paid for carrying it to a fair 50 miles 
off; and the butter and flammed milk find their way 
no great diftance from home, as is evident by the 
price of butter varying frequently one-third in 20 or 
30 miles. Every inhabitant of Bath muft be lenfible, 
that butter and cheefe have rifen one-third or more in 
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V^eubte price within 20 years. Is not this owing to the grp#* 
£££* encouragement given to the plough and to grazing, 
at a time when, on account of the increafed tienuiu 
for milk, cream, butter, and chcefe, every exertion on 
behalf of the dairy fliouhi have been encouraged ?” tee. 

In fome remarks on this letter by Mr Uillingii. v, 
the fame fuperiority of dairy farms to the arable- lord 
is aflerted in the moll politive terms. “ 1’erh.tjv. ;i.-> . 
he) there cannot be a llrongcr proof of the iul'.-rmii-.y 
of the plough, with refpefl to profit, than the iuj!. 'r»< 
punctuality of the dairy fanner in the payment ot b:> 
rent. This obierration, I believe, molt Howards who 
fuperinte nd manors devoted partly to corn and p.iic:y 
to dairy farms, will verify; a t hail I have ;ic\cr nut 
with one who controverts ft. J 3 ut perhaps the advo- 
cate for the plough will defire me not to confound the 
abufe of a thing with its intrinfic excellence: and lay, 
that the generality of corn farmers are molt egregious 
flovens *, that lands devoted to the plough arc not con- 
fined to fuch a mediocrity of profits as 20s. per acre 5 
that the produce of artificial g raids (without which a 
well managed arable farm cannot exift), far exceeds that 
of natural grafs both in refpccl of quantity and nutri- 
tion : that the draw yard is a moll convenient recep- 
tacle for the cow when freed from the pail. Thcfe, 
and many other rcafons, may be adduced to (hew the 
propriety of walking in the middle path, and of judici- 
oufly blending arable with pajlure , in the proportion per- 
haps of three of the latter to one of the former.” 

On thefe letters we fliall only remark, that for the 
good of mankind wc hope the notions contained in them 
will never he a&ed upon, even for the fliorteft peri6d, on 
account of their tendency to raife the price of bread. They 
2 cei 
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«onainly .never can be followed during a long period, Vegetables 
as we are fatisfied that they are founded on error, and ttlc* 
have arifen chiefly from not attending to the ufual litua- 
tion of perfons holding finall com and dany iuims. The 
. dairy farmer ufually pofTefTes a fuflicient capital, which 
enables him to carry on his bufinefs, which is of a very 
fimple nature, to complete advantage; whereas, this is fel- 
dom the cafe with the holders of fmall corn farms : but 
where the latter poflefs fuflicicnt capital to enable them 
to derive from the land every advantage whir a it is cap- 
able of be ft owing, there can be no doubt of the fupe- 
riority of the plough. In fuch cafes,, however, it is 
ncccllary that the arable farmer poJcfs a large flock of 
cattle, to enable him to cor 1 fume advanrageoufly the pro- 
duce of the lands, and to preiem: them in an improv- 
ing condition by large quantities of manure. In the 
|Bath Papers, vol. v. p. 43. we have a method propofed 
by Mr Wimpcy of improving fmall arable farms in 
fuch a manner as to make them yield as much mil :, 
butter, and cheefe, as thofe which are kept continually 
in pafture. He agrees with the maxim already men- 
tioned, that fmall arable farms do not afford to the oc- 
cupier fo good a maintenance as dairy farms of the fame 
value ; and that the pofleflor of a dairy farm will do 
well and lave money, whiie the former, with much 
toil and trouble, is ftarving himfelf and family. Not- 
withftanding this, he maintains, that there is an ef- 
fential difference between ground that is naturally 
arable, and fuch as is by nature adapted for pafture. 

Land which is naturally arable, according to him, can 
by no means be converted into pafture of any dura- 
tion. • « Such as, from a wild ftate of nature, overrun 
with furze, fern, bufhes and brambles, has been ren- 
dered 
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T€getaWes dcrcd fertile by means of the plough, mufl be kept in 
Cattle? r that improved ftate by its frequent ufe ; otherwife it 
* would foon revert to that wild barren ftate which was 
its original condition. A farm, therefore, which con- 
fifts wholly, or almoft fo, of land that is properly ara- 
ble, mult ever continue arable ; for it is not practi- 
cable to render it in any degree fertile but by means 
of the plough, or to keep it long in that (late even 
when it is made fo.” He is of opinion, however, that 
by raifing crops proper for feeding cattle, the poflef- 
for of an arable farm may raife as great a number of 
horned cattle as one who has a pallure farm ; the on- 
ly queftion is, Whether he can be reimburfed of his 
expences by the produce ? cc To afeertain this fact 
(fays he), we mull inquire what may be the average 
expences of keeping a milch cow on a dairy farm for 
any given time. It is faid, upon very good t authority,, 
that the expence is generally from 3I. to 3I. 10?. per 
annum.. Two acres and a half of pafture fit for this 
ufe is fuflicient to keep a cow the whole year through, 
and fuch land is valued at from 25s. to 30s. per acre. 
At 25s. tike keeping of each cow would amount to 
3I. 2s. 6 d. per annum. A dairy farm, therefore, con- 
fining of 48 acres, at 25s. per annum, would amount 
to 661 . vent*; and the number of cows that might be 
kept on fuch a farm would be about 20. In the next 
place, with regard to the expcnce of keeping a cow 
upon food raifed in arable land as a fuccedaneum for 
grafs, we are allured by unqueftionable authority, that 
a buftiel of potatoes, given half at night and half i u 
the morning, with a fmall allowance of hay, is fuf- 
ficient to keep three cows a day; by which allowance 
their milk will be as rich and as good as in the fum- 
1 
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sper months when the cows are in paflure. An acre Vegetables 
of land, properly cultivated with potatoes, will yield cattle. 
337 bulhcls ; and the total expence of cultivation, rent v 
and tithe included, will not exceed 61 . 13s. If three 
•cows eat feven bufliels per week, then they would eat 
364 bufliels in a year ; and 20 cows would confume 
2433 bufliels So that, according to this calculation, 
feven acres and a quarter would nearly maintain as 
many cows as on the pafture farm colild be maintained 
by 48 acres. If then the cultivation of one acre of 
ground cofts 61 . 13s. the cultivation of feven acres and 
a quarter will coft about 48I. We have feen, how- 
ever, that the rent of a dairy farm capable of main- 
taining 20 milch cows, is not lefs than 60I. fo that 
the calculation is thus entirely in favour of the arable 
farm; feven or eight acres of the arable farm being 
fuperior hy 12I. in value, when cultivated with pota- 
toes, to 4S acres of meadow or pafture ground. “ It 
mull indeed be obferved (adds cur author), that in 
this ftatement no allowance is made for the fmall quan- 
tity of hay given to the cows with the potatoes. It 
mull be noted alfo, that the account of cultivation 
ia charged with 40s. an acre for manure, and feme 
expence for ploughing, which of right is chargeable 
to the crop of wheat that is to follow. Now, if we 
<fcdu& 40s. an acre from the expence of cultivating 
the potatoes, it reduces the fum to 4I. 13s. 5 and the 
whq e expence upon feven acres and a quarter is thus 
lefs than 34I. and confequently the keeping of 20 cbws 
•is little more than half to the occupier of the aTaible 
farm what it is to the occupier of the grazing farm. If 
this conclufion be fairly drawn, and the calculation 
free from errors, it is. matter of the greateft import- 
"VSL I. G ance. 
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Vcyettbles ance, elpeciall^ to the little arable farmer. It plain!/ 
Cattle, raifes him from a ft ate of acknowledged inferiority to 
w 1 one greatly fuperior.” 

Objedion Our author next proceeds to obviate an objc&ion, 
from an^ w & e whole of his reafoning muft be indecifive, as. 
tf ' |jjj mcnt eclating only to potatoes.” In oppofition to this, he 
adduces an experiment made on a pretty large fcale by 
Mr Vaggj from which it appears, that cabbages, when 
railed upon arable ground, are nearly as much fuperior 
to a natural crop as potatoes are. Twelve acres were 
employed in this experiment, and thofe of an inditlciv 
ent quality. The rent was 30s. per acre, and the 
whole expence of culture and carting oft* the crop 
amounted only to il. 14s. fo that all the coft of the 
dumber of twelve acres was 3 81 . 9s. From the produce were 
fed 45 oxen and upwards of 60 fheep ; and he was 
aflured that they improved as faft upon it as, they do , 
in the beft pafture months. May, June, and July. 

M Now (fays Mr Wimpey), if inftead of 60 (heep we 
reckon 15 oxen, or that four fheep are equal to about 
one ox, in which we cannot err much ; then 60 oxen 
were kept well for three months, or, which is the 
fame thing, 15 for a whole year, for 3 81 . 9s. 5 and 
confequently 20 oxen would coft 51I. 5s. 4d. which 
is not quite 3I. more than the keeping of 20 cows 
would coft in potatoes. Turnips, turnip-rooted cab- 
bage, carrots, parfnips, and fome other articles, by 
many experiments often repeated, have been found 
quite adequate to the fame valuable purpofes 5 at leaft 
fo far as to be more lucrative than meadow or pafture.r 
Clover and rye-grafs are omitted, as having been long 
in general pra&ice ; but are ufually very fhort of 
the advantages which may be derived from the culti- 
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vation of the other articles recommended.” Sainfoin is 
greatly recommended ; but our author acknowledges 
that it makes but a miferable appearance the firft year, 
though afterwards he is of opinion that one acre of 
fainfoin is equal to two of middling pafture ground ; 
for which rcafon he accufes the farmer of intolerable 
indolence who does not cultivate fo ufeful a plant. 
On this fubjeft, however, we mull remember, that the 
culture of fainfoin is clogged with the lofs of one if 
not two crops ; which may fometimes be inconvenient, 
though afterwards it remains in perfc&ion for a great 
number of years. The mod advantageous method 
of raifing it he fuppofes to be after potatoes. In 
this way it will thrive even upon very poor ground ; 
as the culture and manure neceffary for the potatoes 
both pulverize the foil and enrich it to a fufficient 
degree. 

•The opinions here dated are fupported and maintain- 
ed bv the bed informed authors . in fuch a manner as to 
leave no doubt of their truth. The Reverend Edmund 
Cartwright recommends, upon arable farms, the follow- 
ing courfes of crops with a view to this fubjeft “ On 
ftrong lands, lays this writer, the following courfes 1 
havekitownfuccefsfully pra&ifed: id, beans*, ad, wheat; 
3d, cabbages; 4th, barley; 5th, clover: this courfc pre- 
fects three ameliorating crops to two exliauding ones. 

1 ft, Potatoes; 2d, wheat; 3d, turnips (carried off); 4th, 
barley, and fometimes oats : this was a very common 
courfe about twenty years ago in a bleak part of Derby 1 - 
(hire, where 1 formerly refided. id, Wheat ; 2d} tares, 
G 2 ' and 
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VegetaVes and afterwards turnips ; 3d, barley ; 4th, clover, or Jthj 
Sattlc. r wheat; 6th, tares ; 7th, oats; 8th, turnips. Thefewere 
1 * the general courfes, with few deviations, obfervcd by a 

Leicefterlhire farmer. 

« It admits not of a queftion,” adds he, “ that an acre 
of clover, tares, rape, turnips, or cabbages, will furnilh 
at leaft twice the food that the fame acre would have 
done had it remained in pafture : by any one of thefe 
courfes, therefore, it follows, that the land would main- 
tain at leaft as much ftock as when in grafs, befidcs 
producing every other year a valuable crop of com. No 
calculation is made upon the value of the ftraw, which, 
whether confumed as litter or as food, will add con- 
fiderably to the ftock of manure. 

“ That the condition of die land would be improved 
there can fcarcely remain a doubt upon the mind of any 
man who will donfider the fubjeQ aftentivelv. The 
plough, by pulverizing the foil and breaking its tenacity, 
not only gives admiflion to the fertilizing influence of 
the atmofphere, but, by intimately mixing the manure, 
prevents that tenacity from taking place in future, fo 
long at leaft as the manure remains totally unexhaufted. 
But as the foil will have a freflh and ample fupply, # every 
other year, the ftock of manure, with its concomitant 
fertility, will rather accumulate than be diminifhed ; in 
confequenee of which, whenever it is again converted 
into p&fture, it will be in fuperior condition to what it 
was when firft broken up.” 

Feeding of We Avail 'afterwards have an opportunity of attend- 
irougbtto * n S t0 this fubjeA when we come to confider the fub- 
perfe&ion. jefl of feeding cattle. In the mean time, it may be 
remarked, that this branch of the art of the hufband- 
man, has by no means hidierto. been carried to it 3 
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Jiigheft perfeftion in this country ; and that in pTopor- Profit from 

. . . i » > p 11 different 

tion as it is improved, and cattle are more carefully Vegetable* 
fed, the value of the plough will appear more # confpi- * T ■ 
cuous. 


SECT. III. 

<’!•' TIIE COMPARATIVE PROFIT TO BE DERIVED FROM 
THE CULTIVATION OF DIFFERENT VEGETABLES. 

Like every other artift or tradefman, a hufbandman circum- 
will always be under the ncceflity of regarding himfelf ro ^ c r c r 
as the fervant of the community, and muft endeavour ai>l« 
to rear the vegetables that are in greateft demand, and 0 r not. 
that wilLenable him to derive the greateft profit from the 
portion of territory which he occupies. The product 
of iome foils and fituations is fo fixed by nature, that 
it is in vain for human art or induftry to alter her de- 
ftination. In our own and in many other countries, 
there are extenfive tradls of lofty and rugged moun- 
tains,. from which the art of agriculture feems to be 
for ever baniflied. Such fituations belong exclufively 
to the fhepherd and his flock, to the utter exclufion of 
the plough. Even on fome arable lands it may be found 
fruitlefs to attempt to rear many of the more valuable 
vegetable produ&ions. In many bleak and unihcltercd 
fields of the higher country of Scotland, in which tur- 
nips and oats are cultivated with tolerable fuccels, it ' 
would be in vain to expe& regular crops* of wheat; 
rand though potatoes are found to profper in a fandy, 

§ or even a moffy foil, it would be in vain to expeft 
G3 them 
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Iti&tTevx t ^ lenl t0 P r °duce an equally valuable crop upon a ftiff 

Vegetables, clay, in which the roots cannot fwell or expand to a 
proper fize. In forming a plan of agriculture, there- 
fore, die hufbandman muft not overlook the peculiar 
nature of the foil that has fallen to his lot, or its phyfi- 
cal relation to the nature of certain vegetables, as he 
can only hope for fuccefs by adapting the one of ihefc 
to the other. 

The hulbandman mull alfo have a fpecial regard to 
the ftate of the market to which his commodities are 
to be brought. It is in vain for him to cultivate large 
quantities of roots, fuch as potatoes or carrots, at a di- 
ftance from great towns, which alone can afford a 
market for diem, unlefs he intend to confumc diem 
upon his own farm by feeding cattle. In a part of the 
country, however, in which great 'breweries are efta- 
blifhed, if his foil is fit for the purpofe, he nfay fafel- 
venture to rear large quantities of barley ; as he can- 
not in fuch a fituation be at any time deftitute of a 
market. Hence we can perceive, that it is the ftate 
of the market which muft at all times regulate the en- 
terprifes of the agriculturift, and the kind of crops 
which he is to bring forward. Thus alfo we fee the 
mode in which agriculture may be moll fucccfsfully 
encouraged by a nation. Let an abundant market be 
provided for the .produce of the foil, and that produce 
will infallibly be augmented. In this way, it is evi- 
dent that the confumption of grain, by means of di- 
ftilleries or breweries, is highly favourable thu 
production of it in great quantities. They arc ev?n' 
favourable to the exiftence of plenty, or of abund- 
ance of bread for the ufe of the people. In good 
feafons, by affording a ready market, they give 

vitv 
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vity to the hufbandman, and in bad feafons their ope- Profit from 

, n.i, - , - « different 

rations can be arrefted by law, and the lupernuous vegetables, 
quantity of grain which was meant to be confumed ’ " f 
by them, can be converted into human food. Thus 
, they operate in fome meafure like a great public gra- 
nary, in which provifions fhould be kept againft an 
accidental lcarcity. 

It may fometimes happen, that by the chara&er 
of the age in which he lives, and the ftate of the 
market which it produces, a hufbandman may find 
himfclf moft profitably employed, when rearing a kind 
of food which is by no means the molt advantageous 
to the population of his country.' This takes place, 
when lie is employed in preparing butchers meat in- 
ftead of bread $ that is, when he finds it more profit- 
able to rear upon his lands vegetables which can ouiy 
ie confumed by cattle, and thus contribute only in an 
inBirect manner to die luftenance of the human fpe- 
ties, than to cultivate thofe vegetable productions 
which are failed to die human flomach, and which 
therefore directly and immediately afford fubfiftence to . 
man. According to Archdeacon Hiflop’s comparative 
ftatement, lately publifhed, the weight of food from 
an acre of arable land, on the average of three years, 
a fallow year being included, is nine and a half tunes 
greater than from an acre of feeding itock. 

The Reverend Dr Walker of Collington, profeflor 0 r’affnnge 
natural hiltory in the univerfity of Edinburgh, in a me- ulrore. " 
morij^Eddreffed to the Board of Agriculture, ftates the CQm P ire< V 
fujjject thus * : Bfi'obferves, that a Scots acre of good 
G 4 land. 


* Ccaimvtu. vol. ilu 
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rofit from land, of 40 (hillings rent, which is capable of produ- 
egctables. cing 1280 pounds of oat-raeal in a feafon, will only 
“v - "* 1 produce 120 pounds weight of mutton. Ifc then 
adds, “ r rhe difference which arifes to the public 
from thefe two different methods of occupying land, . 
is indeed moft furprifing. A labourer, a mamifa&urer, 
or a mechanic, often confumes at the rate of a pound of 
meat each day. . The 1 2Q pounds of meat, therefore, 
afforded by the above acre, cannot fupport fuch a con- 
fumer above one-third of .the year. He requires no lefs 
than three fuch acres to fupply his wants for the (ingle 
article of meat. On the other hand, the (ingle acre 
affording 1280 pounds of oat-meal is capable of fup- 
porting three laborious men in health and vigour, and 
with lefs additional fuflenance than the former con- 
fumer requires. 

u The labourer, therefore, whp lives chiefly on meat/ 
demands for his fupport about nine times the quantify 
of land that is neceffary for the fuftenance of a labourer 
who lives chiefly on grain.” 

Let it even be fuppofed, however, that one pound 
of mutton contains in itfclf as much fubdantial 
nourifhment for the human conftitution, as two 
pounds weight of oat meal 5 ft ill it will follow, 
that land cultivated for the production of oats, will 
fupport a population five times greater -in number^ 
than can be fupported by the fame land when ufed 
for the pafture of (heep ; and, where one million of 
people are found to exift upon a territory dfeo^pied, 
in the one way, between five and fix millions of pci!>de 
might exift upon the fame land, if it were cultivated 
. for raifing grain, and if the inhabitants would content 
to ufe it as their food. Were any contrivance adopted, 

of 



AGRICULTURE. 


the nature of thofe already mentioned, for convert- Profit from * 
ing the fucculent roots of potatoes, carrots, & c. into vegetable*, 
dry meal or flour ; the fame proportional difference of 
population would continue to exift, between nations 
Jn which that kind of flour fhould be confumed as hu- 
man food, and in which it fhould be ufed for feeding 
cattle : For a man always commits an enormous walte 
of food, who, inftead of eating grain hlinfelf, gives it 
to an inferior animal, in the expedition of afterwards 
receiving an equivalent, by devouring the flefh of that 
animal. 

Accordingly, it feems impoflible for any nation to Population 
reach a very extenfive degree of population, unlefs Bremen' 
the people at large confent to fubfifl, in a very confider-||^°^ v<! * 
-able degree, upon vegetable food. In China, where the bed. 
Jraclice of polygamy renders the families of rich men 

& numerous, and where the equal diftribution of 
B roperty among the children of the fame family 
presents the accumulation of great wealth by indivi- 
duals, almoft all perfons have found it convenient or 
nccellary to rdi!iquifh die ordinary life of butchers 
meat, and to have recourfe to vegetable food. It is 
only in confequence of this circumftance, that the en- 
ormous* population of that empire is fupported. The 
quantity of butchers meat confumed in a country will, 
therefore, always in fpite of every agricultural im- 
provement, fet bounds to its population. A nation 
of hunters and fhepherds, who live upon wild animals, 
or upfl i^focks and herds, mult always be few in num- 
By agriculture, the numbers of thefe animals 
npy indeed be increafed ; but the men who can find 
/ubfiftence by confuming them; will always be five or 
fix times fewer in number, thap might live upon the 
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frofkfrnm fame territory, were the cattle expelled, and the lands 
fegctablf-s occupied in rearing food to be immediately ufed by 
: J man. 

It is to be obferved, however, that, independent of 
the public tade and manners, this, lad idea of the ex-, 
pulfion of cattle* or the total reiinquilhmenl of animal 
food, is in our foil and climate, at lead in the prefenu 
ftate of the fcience of agriculture, merely a fpecuiutive 
notion, incapable of being reduced into p rad. ice, con- 
fidently with the rules of good husbandry. Our foil re- 
quires to be conftantly renewed by the addition of ma- 
nure, which can only be procured of the bed quality 
and in abundance, at a didance from great cities, bv 
means of cattle. We have already taken notice of the 
great fuperiority of Britilh over French hufbandry. % 
That fuperiority arifes entirely from the cattle kept up- 
on our farms., which enable their ovv..ts, by manurj 
and by ameliorating green crops, u> rail'e larger qiutVn- 
ties of corn than can be done in any other wav, while.* 
at the fame time, a great fupply of butchers, meat is ovt.v 
and above provided. When cattle, therefore, are rear- 
ed only in moderate numbers, for the purpofe of con- 
fuming the green crops upon a farm, to afl'ovd the means 
of improving the fertility of the foil, they ought not to 
be regarded as diminilhing the quamir} of human food ; 
but, on the contrary, a* greatly uii'iafiiig it, by en- 
abling the agriculturift to hi u. uj market larger quan- 
tities of grain than could other wife be done; while, at 
the fame time, a fupply of the mod nourifliihj^ofjiU 
■ food is over and above provided for the ufe of man. ’ 
Tlius Providence feems to have contrived to render^ t 
the intered of the human race to preferve, and to givt^ 
fubllftence to grqat numbers of the inferior animals, by 

enabling " 


/ 
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>*abl!ng thefe animals to pay liberally for the proteQion Profit from 
which they receive. VegSe* 

With thefe general confiderations, however; the^”^ 
pra£tical agriculturift, or hulbandman, may have no- dances that 
"thing to do. To fucceed in his profeffion, he mull bandmen to 
accommodate himfelf to the public tafte, or to the P re ^ er 

r 1 turarge to 

ftatc of the market around him ; and mull confider the rearing 
what commodity, whether grain or butchers meat , 0 
will there bring the beft reward for his labour. He 
may even find the Hate of the market affe&ed by other 
circunillances, than the mere tafte of the public for 
butchers meat, in preference to vegetable food; al- 
though that muft always be of great importance among 
a luxurious people. Conquering nations, who extend 
^riicir political dominion over diftant regions, never fail 
draw to their native country a very great portion 
vicaUh (»: :*•? vanquished ilatcs. The viftori- 
■ i , :: nation never fid -, hi fuch cafes, to contain a great 
■ nber of wealthy individuals, whofe revenue is not 
nerived from the cultivation of their native foil, or 
from any branch of manufa&ure or of commercial in- 
duftry carried on by them upon it ; but which confifts 
of mopey drawn from the remote provinces of the em- 
pire, in confeqc.enc.. c r eftates poflefled, or fortunes 
acquired i litre, -uv. fev'dec of government. The 

refult of fuch cii. uiufta. .es naturally in, dear thefe 
wealthy individuals not only live at. home in a luxurious 

f and increaie to an immenfe extent the con- 
of butchers meat by themfelves and their nu- 
etinue; but fof the fike of client ation, and 
niy means of employing their wealth, they 
great numbers of carriages and of riding 
. Ixorfes. To fuppor^ fuch eftabliflimcnt?, they them- 

fclves 
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?ofit from felves not only convert large trades of territory froin 
cgctablcs. arable into pafturc lands; but even the whplc liuf- 
=v "~' bandmen of the country are induced to do the fame, 
to derive a profit from fupplying them with butchers 
meat, and with food for their pleafurc liorfes. In the- 
mean time, the grain that may be wanted for the 
confumption of the people, whether rich or poor, be- 
ing a commodity which is eafily preferred and trans- 
ported, muft be brought from foreign nations, by a 
portion of the fuperfluous wealth of the ftate ; and thus 
a rich and profperous people may come to depend up- 
> on foreigners for a morfel of bread ; and, when thefe 

foreign nations happen to experience an unfortunate 
feafon, this wealthy people may fuffer all the horrors of 
famine upon a fertile foil, and in the midft of overflow- 
ing treafures. 

Such was the ftate of Italy under the ancient R r f 
mans. Every part of it was adorned with the parks 
and villas and gardens of the nobles, who derived their 
revenues from the remote parts of the empire. This 
feat of dominion exhibited a picture of boundlefs fplen- 
d,our and magnificence. But the foil was entirely oc- 
cupied in the fervice of oftentation or of luxury ; and 
Italy, one of the molt fertile corn countries in Europe, 
depended for grain upon Egypt, and the weftern pro- 
vinces of Africa that border upon the Mediterranean. 
Such alfo, though perhaps in an inferior degree, feems 
to be the pfefent ftate of Great Britain. It has acquir- 
ed vaft and fertile and populous provinces, wiftw^j;he 
torrid zone in the eaft, from Which individuals are^n- 
nually tranfporting home imrfienfe treafures obtained IS 
the public fervice. In the weft, alfo, within the fame'' 
torrid zone, by a great expence of treafpre and of hut 


man 
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^)gan lives, the cultivation of certain valuable' commodi- Profit from 
ties has been eftablilhed ; and from eftates fituated there, vegetables, 
individuals refiding at home now derive great revenues* v ““ 
The principles which regulate human affairs are mfalter- 
.able 5 and in every age the fame caufes are attended 
with the fame confequences. What occurred in an- 
cient Italy, took place among us as foon as the poffeflion 
of diftant territories had leifure to difplay its natural 
effe&s. Britain formerly not only produced abundance 
of grain, for the fupport of its own inhabitants, but it 
pofieffed a confiderable furplus for exportation. After 
the acquifition of foreign poffeffions, this furplus pro- 
duce gradually ceafed to exift ; and it appears from do- 
cuments, which the legiflature has acknowledged to afford 
^authentic and complete evidence of the truth of the fafly 
jAat, for twenty years pa ft, notwithftanding all our agri- 
Altural improvements, and the wafte lands that have 
beeflnSroiight under the plough, the produce of grain is 
annually becoming more and more unequal to the con- 
fumption ; and this decreafe appears in fume meafure to 
keep pace with the increafing value of our diftant pof- 
feffions. In the mean time, we are annually coming 
under the ncceffity of purchafing larger and larger fup- 
plies of grain, from the foreign dates of Europe or of 
North America ; and- thus thefe nations, without un- 
dergoing the imputation of ufurpation, and without en- 
countering the hazard of an unfriendly climate, have 
been enabled through the medium of our luxury to ob- 
tain q^fare of the riches of Ilindoftan, and of the pro- 
fits our Weft India cultivation. In the mean time 
thdnr agriculture is encouraged, while we are made to 
Jppend jipon them for the neceffaries of life. After all, 

Jit appears unreafonable, and would perhaps be improper. 
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ftfeiples to regret a ftate of affairs, - which is the refult of na- 
tion. " tional aggrandizement, and of the fuperiority and fuc- 
1 cefsful enterprises of our countrymen. Still, however, 
it is obvioufly to be wifhed, that, fo far as agriculture 
i& concerned, we could be reftored to the ftate of inde- 
pendence which our anceftors enjoyed, when they were 
able, from their own foil, to fupply themfelvcs with the 
neceflaries of life : fuch a ftate is fometimes neceflary 
to the independent exiftence of a community, and is at 
all times conducive to its welfare. It can only how- 
ever be produced by means of agriculture. There- 
fore, 

Te generous Britons, venerate the plough , 

And o’er your hills and long withdrawing vales. 

Let autumn fpread her treafures to the fun ; 

So with fuperior boon may your rich foil. 

Exuberant, nature’s better bleflings pour 
O’er every land, the naked nations clothe. 

And be th’ exhauftlefs granary of a world ! 

Thomson. 

SECT. IV. 

. GENERAL PRINCIPLES OF CULTIVATION. 

It is not our intention here to enter into a rhinutc dif- 
quifition, concerning the nature of vegetables, 
different fubftances with which they may be connect ^d, 
in their growth or in their decay. Such inveftigation), 
in a proper arrangement of the fciences, ought to be left 
% " ' tp 
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■ tp chcmiftry ; but even that fcience, fo far as vegetable Principle! 
Jubilances are concerned, is ftill in fuch a (late of im- ** 
perfe&ion, that a detail of the experiments and opinions , r 
>>f philofophical chcmifts, concerning vegetables! would 
-.as yet aftord*but a very trifling portion of ufeful infor- 
mation to the hufbantlman. We (hall therefore content 
ourfclves with here fi ning fuch general remarks, as ap- 
pear neccffarily connected with the important art of 
which we are now treating. 

A vegetable is not to be regarded merely as a piece Natan* 
of matter, or as a mixture of certain material fubftan-J^^J-. 
ces. It is an organized being, pofi'eficd of life, which 
is derived from another limilar organized being that 
exifted previous to itfeif; and this former organized 
and living being derived its conftitution from a parent 
ft cm, which grew out of a ftill older plant, up to an 
^ptiquity of which we have no knowledge. A vege- 
ta&IeT in this ni.mner, not only has a birth, but it alfc 
has a growth, which is fup ported by food that it takes 
in and conveys by peculiar organs to the particular parts 
for which it is deftined. When it has arrived at matu- 
rity, or reached the perfection of its form and confti- 
tution, a vegetable, like an animal, begins to decay, and 
finally dies, and, by a procefs of putrefa£tion, is con- 
verted into a kind of earth. 

To the life of vegetables, in the fame manner as to 
the life of animals, the prefence of atmofpheric air is 
ncceflary. They alfo require a certain moderate de- 
E£ce o.f'heat ; without which their growth cannot pro* 
cecjlf although a great degree of it is utterly fatal even 
tjftheir texture. That they require moifture, is equal- 
y obvious *, as appears from the ordinary efFeft of rain, 

Mr of the continued want of it, upon fields and plants. 

Ther 
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Jtoapks They ^require likewife to be infertcd in the earth, q£ 
tion. in fomc way connected with a collettion of its parti- 
w cles; for although fomc plants, particularly the bul- 
bous-rooted kinds, vegetate in pure water and air alone, 
it appears that they acquire little addition *of folid fubi. 
ftance, and that neither they, nor any of the other 
larger plants, reach perfection, or produce feed, un- 
iefs planted in the earth, or fupplied with a portion 
of it. 

As all foils afe by no means equally adapted for fup- 
porting vegetables, or bringing them to maturity, it 
is neccflary for the hulbandman to attend to their na- 
ture, and the inodes in which they may be altered or 
ameliorated for his ufe. Independent of thefe hard 
concretions, which obtain the name of Hones or rocks, ^ 
it is to be obferved, that the loofer and more divi libit: 
earth which covers mod part of the furface of the glob/ 
and receives the appellation of the foil , may, upoiT tnc 
whole, and with fufiicicnt accuracy for pradlical pur- 
pofes, be divided into four kinds, which are in general 
mixed with each other, but which receive their name, 
in ordinary language, from the kind that predominates, 
or is moft abundant. Thefe a re fund, clay,, chalk, and 
garden mould. Of thefe, fand and clay arc in foine mea- 
fure the oppofites of each other, while chalk forms a kind 
of medium between them. Sand allows water to filter 
rapidly through it, and fpeedily becomes dry, while clay 
is extremely tenacious of moifture ; but a mixture of 
chalk renders fand confiderably more tenacious ^r&water, 
while it renders clay more loofe and cafily penetrated^" 
None of thefe foils, when pure, are valuable for the piK* 
pofes of agriculture. — Sand does not fufficicntly re* 
min water for the ufe of vegetables •, nor does clay fuf - 1 

i fer 
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(or their roots to expand with freedom in queft of nou- 
riflimcnt. Chalk, or, as it is ufually called, a calcare- 
ous foil, is not of itfelf adapted for railing ufeful nlants ; 
for, although it may not have die mechanical defefts 
• of fond and clay, yet, it is found by experience to be 
of little value to them, either in confcnuence of its ten- 
dency to deftroy their texture by its corrofive quality, 
that is, by having too much chemical af *.nity with the 
materials of which they confift, or from its not contain- 
.. ing within itfelf the proper materials neceflary to them 
as food. 

The fourth kind of foil we have denominated garden 
mould ; becaufe it is in its higheft perfedion when it 
approaches neaveft to the ricli black earth which rc- 
Vcives that appellation. This is the moil proper of all 
^kiuds of foil for rearing the whole of thofc vegetables 
‘ihich erf accounted valuable in our climate. In pro- 
per cirru nifbmccs, that is, with a moderate degree of 
heat and of moiilurc, it never fails to feud forth and to 
bring to perfection an abundant crop. In proportion 
to the degree in which any foil conlifts of this black 
mould, its value in creates. If, therefore, a hufband- 
man could cover the portion of territory allotted to him 
with a tolerable depth of this kind of foil, nothing more 
would be neceflary to the fuccefs of his enterprifes, as 
lie could rear whatever vegetables he thought fit, iu 
perfection, and in great pvofufion. It is to be obferved, 
however, that tills kind of mould or foil cannot be re- 
lied upon as permanent. If crops of grain fiiould be 
• taken from it year after year, it would loon lofe its fer-' 
tifce qualities, and become unfit for the purpofes of a 
profperous agriculture. Here then is the remarkable! 
difference between this kind of foil and the three others 
Voi- 1. H * that 
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rineiplcs that were formerly mentioned, fand, clay, and chalk* - 
ticm Wa ~ Whatever properties thefe poflefs are unperiflilng, and 
can only be altered or modified by the operation of a 
fierce heat. Unfortunately, however, in their pure ft ate, 
as already mentioned, they are of little value to the huf- — 
bandman ; and it is only in proportion to the degree in 
which they aTe mixed with the dark coloured or garden 
mould, that they become adapted to his purpofes : but 
as the qualities of this mould are of a tranfitory nature, 
it is of the utmoft importance, and ought indeed to form 
the great bafis of every theory of agriculture, to ex- 
plain how they may be preferred in exiftence, or re* 
ftored when loft. 


To underftand this fubjeft correctly, it is neccfTary 
to confider the nature and origin of this fertile mould. 

It is evidently not one of thofe original fubllances whicl^ . 
form a part of the great mafs of the foltd globe ^of tV<* 
earth, but appears to be the refult of the operations 
and of the deftru£tion of living and organized beings 
ftoceft by that have exifted upon it. “ Were a naked rock, (fays 
MKicrtt Mr Headrick, in an cflay * which wc lhall afterwards 
-artb tllC ^ 2Ve occa ^ on t0 men ^ on )» fuddenly thrown up from 
the fea or from the bowels of the earth, the firft plants 
which nature would place upon it, would be the va- 
rious fpecies of lichens , and fuch as can fubfilt wholly 
upon what they imbibe from the air, without needing 
a foil in which to pufti their roots. Thefe plants ferve 
the double purpofe of clothing the rock, and thus pre- 
venting the fine particles that are diflolved by air .and 
moifture from being waftied away, and, from tlieii 

growth 


* Communication t of the Board of Agriculture, *oi. ii. 
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growth and diflohition, of accumulating vegetable Principles 
foil for the fuftenarice of more fucculent plants. The ° t i on . 
rock is thus gradually made to acquire fuch a depth* T 1 
of foil, that it becomes able to luftain not only grafles 
and Ihrubs, but may become a receptacle for the oak 
itfelf.” The progrefs here ftated is correft ; but fome 
circumftances mult be added to it, f o render it pra£H- 
cally uieful to the hufbandman. It is to be obferved, 
then, that animal lubftances, after they have ccafed 
to form a part of a living body, have a tendency to 
proceed rapidly into a ftate of putrefa&Lve fermenta- . . 

tion, by which the greateft part of their mafs is render- 
ed volatile. When animal Jubilances are mingled with 
vegetables, they fpeedily communicate their own fer- 
mentation or putrefaction to the vegetables, which by 
•means cf it arc decomposed, fall to pieces, and are ■ 

^transformed into th;:r kind of black earth, which we \ 

it* v ^called garden mould, and which forms the moil 
fir tile of all foils for the production of vegetables. 

It is by this procefs then, that is, by the fermentation 
of vegetable by means of animal fubilanccs, that the 
furface of this globe has been fertilized, ^or a black and 
rich mould produced upon it, as we daily fee taking 
place 'in a variety of fituations. No fooner do the 
final 1 lichens or mcTcs cover the face of the naked 
rock, or gravel, or clay, than a variety of fpecies of 
fmall animals appear, and feed upon them. As the 
plants and animals die in fucceilion, their fubftances 
mingle and give rife to the putrefaction already men- 
tioned, which is productive of a fmall portion of foil. 

A new race of plants of greater ftrength and bulk rifes 
upon the ruins of the firft, and fupports larger animals, 

£ll deftined in their turn to perilh and to increafe the 

H % quantity 
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incipks quantity of fertile foil. More valuable graces loon 
tion. ” fupplaiit the original fmall and coarfe vegetables, and 

^ 'die fpot aflumes the appearance of a rich verdure. 

New fpecies of animals alfo begin to inhabit it : fnails 
and worms abound •, and by their remains contribute 
to the dilTolutioii of the roots of plants which every- 
where penetrate the new foil, and to the decompofition 
of the Items which periodically fall down. When the 
foil has acquired fuflicient depth, it is flickered by 
fhrubs ; and, laftly, by foreft trees, under the fliade of 
which the larger animals exift. The trees fhed their 
leaves every fcafon, and every feafon confequently gives 
an additional layer or Jlratum of fertile mould to the 
foil : and thus, while the foreft endures, the fertility of 
the territory on which it Hands continues to be aug- 
mented by its fpoils, and by the bodies of the animals 1 
which repair to it for iheitcr. 

This procefs, by which nature gives fertility toThc 
earth, or creates the rich mould on which vegetables 
ilourilh, ought to be imitated by the hufbandman ; and, 
in fa£t, it has been imitated, in confequencc of a know- 
ledge that is derived from experience and from prac- 
tice, rather than from the general fpcculations of fei- 
ence. The imitation of nature upon this point confti- 
tutes the art of producing manures, which will be after- 
wards confidered. The principle upon which it proceeds, 
tells upon this foundation, which is known to be true 
in fa&, that the fermentation of animal and vegetable 
fubftances produces that kind of dark rich mould which 
forms the moft fertile foil. 

In what way, or by what peculiar operation, this 
kind of mould or foil becomes fo highly conducive and 1 
fubfervient to the growth of plants, is a point of more 

difficult 
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difficult refearch, and is fortunately of lefs importance Principles 
to be known to the practical agriculturift. It may be t jou? a ~ 
obferved, however, that this mould poffeffes, in an cmi- * ~ 
nent degree, all the requifites neceflary to the fuccefs of 
vegetation. It retains moifture, which is fo neceflary 
to that procefs, witliout, at the fame time, keeping hold 
of it with that retentivenefs which, in clay, has the ef- 
fec?t of injuring the roots of the plants. As this mould 
confifts of the remains both of animal and vegetable 
life, it neceffarily contains an immenfe variety of in- 
gredients which have different degrees of chemical af- * 

Unity to each other. By the operation of thefe affini- 
ties in briiiffinff the different fubftances into new com- 

o o 

binations, a great quantity of heat muft be continually 
^produced or evolved, as occurs in fo many chemical 
proccffes. By this heat the roots of the plants will be 
cfptriaily when alii lied by the heat which 
they ihemfelves tlirow out or produce when germi- 
nating. Thus, by the kind of foil now mentioned, or 
by the aid of manure, the defers of a cold and un- 
genial climate, may, in fome meafure, be reftified, and 
the feeds and roots of vegetables may be fupplied with 
due and feafonable warmth. It is alfo probable, that GonjwJhire 
what is called the exhaufted ftatc of a foil, in confe- 
quence of much ploughing, and many crops having been 
taken from it, may partly arife from this circumftancc, 
that all the chemical affinities having at laft operated, 
every particle of the foil remains at reit, and no more 
heat is produced by the activity of its parts. 

That plants growing in fertile mould like that now 
N^jntioned, derive nourifhment or food from it, cannot, 
be doubted, fince we fee, that when taken out of it, or 
rJaced in another but lefs favourable foil, they fpeedi* 

H 3 1? 
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iriplts \y go into decay. What the particular fubfhnccs are, 
i va - however, which they take from it, has not been difeo - 
Ycred • But it appears from the minutenefs of the ex- 
treme fibres of the roots of plants, that the food which 
they abforb mull be foluble in water, or in a liquid 
ftate when taken in by them. Accordingly, their food 
is actually found to afeend through their organs in a 
liquid form. Of this liquor or fap there are two 
kinds, the afeending and the defeending. The afeending 
fap is that which rifes in the fpring ; and by cutting a 
fhort way through the bark into the wood of many 
trees, large quantities of it may be drawn olF, without 
injury to their health or growth. This fap afeend s to 
the leaves, and there undergoes feme change by the 
action of the air *, for the leaves of vegetable? appear 
to perform to them an office fimiVt- j . hut which i;, 
accomplifhed in animals by the organ m t h-jjfaugs/ 
From the leaves the fap, thus* ; mged, dofce’ids to eurv 
part of the plant, and contributes to its growth by be- 
coming a part of its fubftance. It would feem, how- 
ever, that the liquors whicli circulate in plants, not only 
undergo a change at the leaves, but alfo at their firit 
entrance by the vefiels of the roots ; for if feveral dif- 
ferent kinds of trees are ingrafted upon the fame com- 
mon (lock, each of them is able to derive the fap pecu- 
liar to it fell: from tlv fap of rUe common flock. Thus 
alfo the chvrrifls have informed \-\ f that vinegar, called 
by them the a ah us acid , is found variouily combined in 
the afeending Jap of various trees \ but it has never yet 
been difeovered, that vinegar exifts in any perceptible 
quantity in vegetable mould. That fubftance, therefore, 
inufl be formed by the root, bybfinging together the ingre* 
dients of that acid which it finds and feledls in the earth. 

• men 
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When any plant, whether great or fmall, is put in- Principles 
to a clofe veflel, and ftrongly heated, allowing only t *cm. 

the fmoke to efcape, the refidue in all cafes is of the * ^ 

fame nature, and is called charcoal , or by the chemifts 
carbon . Of this carbonaceous matter a confiderable 
quantity is always found in rich garden mould, derived 
no doubt from the remains of vegetable fubftances of 
which that mould was originally formed. This car-, 
bonaceous matter, however, or charcoal, being info- 
luble in water, cannot in its ordinary Hate enter into 
the veflels of growing vegetables ; but, as it is render- 
ed foluble by a variety of combinations, it is no doubt 
found out in fuch a ftatc by the fibres of growing roots, 
and conveyed upwards in the juice. But as all vege- 
table mould, and the charcoal or carbonaceous matter 
•which it contains, is the reiult of the ruins of vegetu- 
v and ■!>; chi- lichens or vegetables of the coarlell 
w'hir.l* originally grow upon the na- 
?. r v i;?hv- ♦» ‘urifimvrnr than water and 
■i*/;K.£s*j , ierik. .;lr v k j-vob.ibe, that out of tliefe mate- 
mis they are capable of forming the charcoal, which 
conftitutes the bafis of their form, and of the conftitu- 
tion of every other vegetable. !t is true, that the che- 
mifts ’A;ill regard carbon, or charcoal as a fimple and 
uucompounded fubft im.e ; and they have not found it 
'in water, nor in atmofplus air, uulds in the molt mi- 
nute degree, refuiting pjvbdfty irom the combuftiou of 
fires and the breathing of animals in inhabited coun- 
tries. But although chemifts have not hitherto been 
able to find charcoal in die three fimple fubftances, 
oxygen, hydrogen, and azote, of which atmofpheric 
ifr and water are compofed, it feems evident, that the 
mighty Chemift who contrived this world and the con- 
H 4 ftitutipr* 
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Of vegetables, finds no difficulty in forming it 
. tioji. of thoic materials by means of their organization, 
r Hence we rather thi:^, that water and air mull coil- 
rtitute the original food of the fimpleft and eoarfell 
kind of plants *, but if this idea be true, it is to be re- 
garded as a fad that is more curious in fpeculation 
than uic ful in practice: for it is certain, that the more 
valuable and larger vegetables, which it is the bufmefs 
of the hufbandman to cultivate, cannot be reared to 
perfection without the aid of vegetable mould. Though 
they may poflefs, therefore, the power of deriving a por- 
tion of their folid fubftancc, or of the carbonaceous mat- 
ter which they contain, from common air and water, 
they cannot obtain the whole by this means, and re- 
quire the aid of the remains of former vegetation. It is 

: the iocd , . 

each thus that one lyftem is leen to pervade every part of na»^ 
ture, as through all her works one clafs of animated/ 
beings only enjoys life in confequence of the deilrltcfriv/ft 
of another. Thus the carnivorous animals con fume 
thofe that lire upon vegetables *, and thus, in like man- 
ner, one fpecies of vegetables only fub fills upon the 
ruins, and is fed by the fubilance, of a former genera- 
tion of plants. 

Belules animal fubftances, there are fome minerals 
that have a tendency to accomplifii the decompofition 
of vegetables, and thereby to reduce them into a ft ate 
of mould, poflefling in a great degree the qualities of 
the garden mould that is produced by tire fermenta- 
tion of the remains of animals and vegetables, the for- 
mation of which has now been deferibed. Of the mi- 
nerals that have this tendency, lime is the chief, and 
indeed the one commonly in ufe, either pure or witch 
combined with clay under the form of marl. To the. 

cfFecl 
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effcfl of lime, tlierefore, we fhall call the attention of Principles 

i t of Gultiva- 

the reader- tion> 

Where the ground has been fuffercd ta remain un - 1 J 
cultivated for many ages, producing all that time fuo 
t'ulent plants which are eafily putrefied, and trees, the 
leaves of which likewife contribute to nrich the ground 
by their falling off* and mixing with it, the foil will in 
a manner be totally made up of pure vegetable earth, 
and be the richcfl, when cultivated, that can be ima- 
gined. This was the cafe with the lands of America, 

They had remained uncultivated perhaps fincc the crca« 
rion, and were endowed with an extraordinary degree 
of fertility ; nevertheless we are afTurcd, by perfons 
who have examined the lands in America, that fuch 
. grounds as have been long cultivated, are often lb much 
■^xhanllcd, as to be much worfe than the generality of 
• 'cultivated grounds in this country. Here, then, we One [ped-v 
ln.-t dUfii^exampie of one fpccies of poor foil; namely, 
vue that has been formerly veiy rich, but has been de- iime- 
prived, by repeated cropping, of the greatett part of 
the vegetable food it contained. The firmer who is 
in polTefiion of fuch ground, would, no doubt willingly 
rellore it to its former llatc ; tlic prefent qaeflion is. 

What Inutt be done in order to obtain this end ? We 
fhall fuppefe the farmer tries lime. This fubftance, 
being of a icptic nature, or having a tendency to re- 
duce vegetable fubftances into a Hate of putrefaction, 
will aflt upon fuch parts of the foil as arc not pu- 
trefied, or but imperfectly fo; in conference of 
which, the farmer will reap a better crop than former- 
ly. The feptic nature of the lime is not entirely al- 
l&thd by any length of time. In ploughing the 
ground, the lime is more and more perfectly mix- 
i ’ d 
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] -cipirs cd with it, and gradually exerts its power on erety 
** ' putrefcible matter it touches. As long as any matter 

' lll V of this kind remains, tlic farmer will reap good crops ; 

but when the putrcl'cible matter is all exhaufted, the 
ground then becomes perfe&ty barren ; and the cai*- 
ttic qualities of tins lime are mod unjultly blamed for 
burning the ground, and reducing it to a caput mor w 
tuum; while it is plain die lime has only done its office, 
and made the fail yield all that it was capable of 
yielding. 

lyifsoJ When ground has been long uncultivated, producing 
^ the time plants, not fucculent, but fuch as are very 
*2 iiiut- difficultly difl’olved, and in a manner incapable of pu- 
trefaction ; there the foil will be ex.ee [lively barren, and 
yield very fcanty crops, though cultivated with the- 
greateft: care. Of this kind are thofe lands covered wu5f-’ 
heath, which arc found to be tlie moll barren of any, and 
die moll difficultly brought to yield good crops. Ttrchis 
cafe lime will be as fcrviceable as it was detrimental 
in the other; for by its feptic qualities, it will conti- 
nually reduce more and more of the foil to a putrid 
ftate ; and thus there will be a conllant lucceffion of 
better and betrer crops, by the repeated ufe of lime 
when the quantity firit laid on has exerted all its force. 
By a continued ufe of this manure, the ground will be 
gradually brought nearer and nearer to the nature of 
garden mould *, and, no doubt, by proper care, might 
be made as good as any : but it will be as great a mis- 
take to imagine, that, by the ufe of lime, this kind of 
foil may be rendered perpetually fertile, as to think 
that the other was naturally fo ; for though lime enriches 
this foil, it does fo, not by adding vegetable food* to 
it, but by preparing what it already contains ; and whep 
2 all * 
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all is properly prepared, it mud as certainly be cxhauilcd Pnncinits 
as in the other cafe. tio». 

Here, then, we have examples of two kinds of poor ' * r 

1 n I 1 1 i J oor loti®, 

foils 5 one of which is totally deftroyed, the other great- j 10 w xtilo* 
■ly improved, by lime, and which therefore require very rcd ’ 
different manures ; lime being more proper for the laft 
than dung ; while dung, being more proper to reftore 
an exhaufted foil than lime, ought only be ufed for 
the firft. 

By attending to the diftin&ion between the reafons 
for the poverty of the two foils juft now mentioned, we 
will always be able to judge with certainty in what cafes 
lime is to be ufed, and when dung is more absolutely 
ncceflary. The mere poverty of a foil is not a criterion 
whereby wc can judge ; we mult confider what hath 
made it poor. If it is naturally fo, bearing heath and 
other jxgrfe plants, we may almoft infallibly conclude, 
that it will become better by being manured with lime. 

If it is artifii idly poor, or exhaufted by continual crop- 
ping, we may conclude that lime will entirely deftroy 
it. We apprehend, that it is this natural kind of po- 
verty only which Dr Anderfon fays, in his* Efliiys 011 
Agriculture, may be remedied by lime, for w r e can fcarce 
think that experience would direct any perfon to put 
Jimc upon land already exhaufted. His words are, 

“ Calcareous matters a£t as powerfully upon land Mr Ancler- 

that is naturally poor, as upon land that is more [l>u ' s 0J,ini ~ 

' r * * 1 m concern* 

richly impregnated with thofe fubftances that ing limef 
tend to produce a luxuriant vegetation.” 

€i Writers on agriculture have long been in the cu- 
djom of dividing manures into twoclafles, viz. Enriching 
manures, or thofe that tended dire&ly to render the 
foihmore prolific, however fterile it may be .; among the 

foremoft 
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^ orCtti0 ^ : °f which was dung : Exciting manures, or thofc 
tion. that were fuppofcd to have a tendency to render the 
* F foil more prolific, merely by afting upon thofe enrich*- 
ing manures that had been formerly in the foil, and gi- 
ving them a new ftimulus, fa as to enable them to ope- 
rate anew upon that foil which they had formerly ferti- 
lized* In which clafs of ftimulating manures, lime was 
always allowed to hold the foremoft place. 

c< In confequcnce of this theory, it would follow, 
that lime could only be of ufe as a manure when ap- 
plied to rich foils — and when applied to poor foils, 
would produce hardly any, or even perhaps hurtful 
effe&s. 

“ I will frankly acknowledge, that I myfelf was fo 
far impofed upon by the beauty of this theory, as to 
be hurried along with the general current of mankind, ■ 
in; the firm perfuafion of the truth of this observation, 
and for many years did not fufficiently advert to thofe 
fadts that were daily occurring to contradict this theo- 
ry^ — I am now, however, firmly convinced, from re- 
peated obfervations, that lime, and other calcareous 
manures, produce a much greater proportional improve- 
ment upon poor foils than fuch as are richer; — and 
that lime alone, upon a poor foil, will, in many cafes, 
produce a much greater and more lafting degree of fer- 
tility than dung.* 

Thus far Dr Anderfon’s experience is exa&ly con* 
formable to the theory we have laid down, and what 
ought to happen according to our principles. He men- 
tions, however, fome fafts which feem very ftrongly to 
militate again ft it ; and indeed he himfelf feems to pro- 
ceed upon a theory altogether different. 


«* Calcareous 
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Calcareous matter alone (fays he) is not capable Principle* 
of rearing plants to perfe&ion ; — mould is necef- t ion. 

.. fary to be mixed with it in certain proportions, 1 - r 

before it can form a proper foil. It remains, ^n^tlie. 
however, to be determined, what is the due pro- nature ° f M a 
portion of tliefe ingredients for forming a proper 
foil. 

We know that neither chalk, nor marl, nor lime, 
tan be made to nourifh plants alone ; and foils are fome- 
times found that abound with the two firft of thefe to 
a faulty degree. But the proportion of calcareous mat- 
ter in thefe is fo much larger than could ever be produ- 
ced by art, where the foil was naturally deftitute of thefe 
fubftances, that there feems to be no danger of erring 
on that fide. Probably it would be much eafier to cor- 
the defects of thofe foils in which calcareous mat- 
ters fuperabound, by driving earth upon them as a ma- 
nure, tnan is generally imagined ; as a very fmall pro- 
portion of it fometimes affords a very perfc£t foil. I 
lhall illuftrate my meaning by a few examples. 

" Near Satidfide, in the county of Caithncfs, there Example- 
is a pretty extenfive plain on the fea coaft, endowed 
with a mutt fingular degree of fertility. In all fcafons fertile 
it produces a molt luxuriant herbage, although it never 
got any manure fince the creation ; and has been from 
time immemorial fubjecled to the following courfe of 
crops. 

“ i. Bear, after once ploughing from grals, 
ufually a good crop. 

" 2 . Bear, after once ploughing, a better crop 
than the fir 11. 

« 3. Bear, after once ploughing, a crop equal to 
the firft; 
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“ 4. 5. and 6. Natural grafs, as clofe and rich 
as could be imagined, might be cut, if the 
pofieflor fo inclined, and would yield an ex- 
traordinary crop of hay each year. 
ff After this the fame courfe of cropping is renewed. . 
The foil that admits of this lingular mode of farming, 
appears to be a pure incoherent fand, deftitute of the 
fmalled particle of vegetable mould ; but, upon exami- 
nation, it is found to confift almoft entirely of broken 
(hells : the fine mould here bears fuch a fmall propor- 
tion to the calcareous matter, as to be fcarce percep- 
tible, and yet it forms the moll fertile foil that ever I 
yet met with. 

tc I have feen many other links (downs) upon the 
fea lliore, which produced the moll luxuriant herbage, 
and die clofeft and fweeteft pile of grafs, where th? 
confided of fhelly fand ; which, without doubt, derive 
their extraordinary fertility from that caufe. 

cc A very remarkable plain is found in the ifland of 
Jir-eye, one of the Hebrides. It has been long em- 
ployed as a common : fo that it lias never been dilturb- 
ed by the plough, and affords annually the mod luxu- 
riant crop of herbage, confiding of white clover and 
other valuable padure grafs, that can be met w ith any- 
where. The foil confifts of a very pure flielly fand. 

«« From tliefe examples, I think it is evident, that a 
very fmall proportion of vegetable mould is fuflicient ta 
render calcareous matter a very rich foil. Perhaps, 
however, a larger proportion may be neccffary when it 
is mixed with clay than with fand 5 as poor chalky foils, 
feem to be of the nature of that compofition.” 

To thefe examples brought by Dr Anderfon, we 
may add fome of the fame kind mentioned by Lord 

Kaimes, 


22a 


rfeinripIeR 
£ Cultiva- 
tion. 



AGRICULTURE* 


IS? 

Kaimes. His lordfhip having endeavoured to eftabliih Frinc'ipiw 
the theory of water being the only food of plants, 
though he himfelf frequently deviates from that theory, ' J 
yet thinks it poffible, upon fuch a principle, to make a 
. foil perpetually fertile. 

« To recruit (fays he), with vegetable food, a foal 
impoverifticd by cropping, has hitherto been held the 
only object of agriculture. But here opens a grander 
©bje&, worthy to employ our keened induftry, that of 
making a foil perpetually fertile. Sucli foils atlually 
exiftj and why fliould it be thought, that imitation 
here is above the reach of art? Many are the indan- 
ces of nature being imitated with fuccefs. Let us not 
defpair while any hope remains *, for invention never 
was exercifed upon a fubjedf of greater utility. The 
‘ attempt may fuggeft proper experiments : it may open 
new vurws : and if we fail in equalling nature, may wc 
not, however, hope to approach it ? A foil perpetually 
fertile inult be endowed with a power to retain moifture 
fuJTicient for its plants, and at the fame time muft be 
of a nature that does not harden by moifture. Calca- 
reous earth promifes to anfwer both ends ; it prevents 
a foil from being hardened by water ; and it may pro- 
bably alfo invigorate its retentive qualify. A field, 
that got a fuilicient dofe of clay marl, carried above 
30 fucceffive rich crops, without either dung or fallow. 

Doth not a foil fo meliorated draw near to one per- 
petually fertile ? Near the eaft fide of Fife, the coaft 
for a mile inward is covered with fea fand, a foot deep 
or fo ; which is extremely fertile, by a mixture of fea 
fliells reduced to powder by attrition. The powdered 
fliells, being the fame with fliell marl, make the fand 
retentive of moifture ; and yet no quantity of moifture 

will 
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Principles will unite the fand into a folidbody. A foil fo mixed 
tion. / " fecms to be not far diftant from one perpetually fertile. 
Thefe, it is true, are but faint eflays ; but What will not 
perfeverance accomplifti in a good caufe ?” 

*inLord " Having thus, in a manner, pofitively determined with 
aimes's Dr Andcrfon, that no dofe of calcareous matter can 
eory ' poflibly be too great, wc cannot help owning ourfelves 
furprifCd on finding his lordfhip exprefling himfelf as 
follows : u An overdofe of {hell marl, laid perhaps an 
inch, and an inch and a half, or two inches thick, 
produces, for a time, large crops : but at lalt it renders 
the foil a caput inortuum , capable of bearing neither corn 
nor grafs ; of which there are too many inftanccs in 
Scotland. The fame probably would follow from ad 
overdofe of day marl, {tone marl, or pounded lime- 
ftone.” To account for this, he is obliged lo make*a\ 
fuppofition directly contrary to his former onej name- 
ly, that calcareous matter renders the foil incapable of 
retaining water. t This phenomenon, however, we 
think is folved upon tile principles above laid down, in 
a fatisfa&ory manner, and without the leaft inconfift- 
ency. 

actual As to rendering foils perpetually fertile, we cannot 
help thinking the attempt altogether chimerical and 
,vain. There is not one example in nature of a foil 
perpetually fertile, where it has no fupply but from the 
air and the rain which, falls upon it. The above re- 
cited examples can by' no means .bemdmitted as proofs 
of perpetual fertility. Wc know, that the grafs on the 
banks of a live? -^8 much^more luxuriant than what 
grows a|ji diftance : the reafon is, that the water is at- 
the earth> and communicates its fertilizing 
qualities to it ; but was the river to be dried up, the 
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gtafs would foori become like the reft. Why fliould Prinapltis 
hot the ocean have the fame power of fertilizing plains t ion. 
near its fliores, that rivers have of fertilizing fmall fpots * T 

near their banks ? We fee, however, that it hath not: 
for the fea fliores are generally fandy and barren. The 
reafon of this is, that the waters of the ocean contain a 
quantity of loofc acid; and this acid is poifonous to 
plants.: but, abftrafting this acid part, ifae hefifate not 
to affirm, that fea water is more fertilizing than river 
water. It is impoffible to know how far the waters of 
the ocean penetrate under ground . through a fandy 
foil. Where they meet with nothing to abforb their 
acid, there the ground is quite barren ; but in palling 
through an immenfe quantity of broken fhells, the cal- 
careous matter will undoubtedly abforb all the fuperfluous 
ccid ; and thus the foil will be continually benefited by 
its vicinity to the ocean. All the above fields, there- 
fore, ^fre evidently fupplied with nourifiiment from the 
ocean : for if the fait water has fufficisjit efficacy to 
render fields which are in its neighbodrhobd barren, 
why fliould it not, like other water, render them fertile 
when the caufe of bajrrennefs is removed ftoni, it ? 

After all, the field -in Caithnefs* mentioned by Dr 
Anderfon, feems to hav£ only 

in grafs ; for tbdugk 'learnt a- -better 

crop of bear thaii^it'^did^tihfe^ ^ the fhird year 

the' crop" was woitfeT- than the fecund, and only equkl to 
the firft. Had it time, .the crop 

would probably have^been wfcrfe than^ firft.; Ground 
is not near fo mudi com, even 

though the .crop fed* and (till lefs 

if it only fee^ cattle, and is ^anur&i ; 

which appeal to Ihive been the field. 

Vol. I. , J Lord 
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Ptariptai Lord Kames, indeed, mentions fields in Scotland, tfuit, 
tu>n. * pad memory, have carried fucceflive crops of wheat, 
~~ w “ ,,J peafe, barley, oats, without a fallow, and without ma- 
nure ; and particularizes one on the river Carron, of 
nine or ten acres, which had carried 103 crops of oats 
without intermiffion and without manure : but as wc 
are not acquainted with any fucli fields, nor know any 
thing about their particular fituation, we can form no 
judgment concerning them. 

fowdby Dcfcftive foils are fometimes improved by being mixed 
nature, with each other. Thus clay, or a foil chiefly formed o£ 
that ingredient, is apt, as formerly noticed, to be harden- 
ed by the heat of the fun, fo that the vegetables can fcarce 
penetrate it in fuch a manner as to receive proper nou- 
rifhment. Sand, on the coptrary, if it is not fituated fo as to 
receive a great deal of moifture, is very apt to be parch 
ed up in fummer, and the crop deftroyed ; nor has it 
fuflicient adhefion to fupport plants that have ffrW* roots 
and grow high. From thefe oppofite qualities, it is 
evident that thefe two foils would be a proper manure 
for one another : the clay would give a fuflicient de- 
gree of firmnefs to the fand, and the fand would break 
the too great tenacity of the clay. According to Dr 
Home’s experiments, however, fand is the worft manure 
for clay that can be ufed. He recommends marl mod. 
To reduce clay ground as near as polfible to the form 
of pure vegetable mould, it mail firft be pulverized. 
r Ori$ is moil efFe&ually performed by ploughing and 
harrowing ; but care muil be taken not to plough it 
whilft too wet, otherwife it will concrete into hard clods 
which can fearedy be broken. After it is pulverized, 
however, fome means mult be taken to keep it from 
concreting again into the fame hard mafies as before. 

According 
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According to Lord Kaimes, though clay, after pulve- Principle* 
rization, will concrete into as hard a mafs as before, if ° tC t 
mixed with water ; yet if mixed with dunghjP juice, ’ 

it will not concrete any more. Lime alfo breaks its 
tenacity, and is very ufeful as a manure for this kind of 
foil. 1 

The conclufion, however, which wewifli the pra&icai Fertility of 
farmer to draw from our theory is, That there is a certain j^ted^ 
limit to the fertility of the earth, both as to duration and 
to degree, at any particular time: that the nearer any foil 
approaches to the nature of pure garden mould, the 
nearer it is to the moll perfeft degree of fertility \ but 
that there are no hopes of keeping it perpetually in 
futh a date, or in any degree of approximation to it, 
hut by conftant and regular manuring with dung. 

*Lime, chalk, marl, &c. may be proper to bring it 
near jo this date, but are abfoiutcly unfit to keep it 
continually fo. They may indeed for feveral ycarfc 
pioduce luge crops-, but the more they increafe the 
fertility for feme years, the fooner will they bring on 
an abfolute barrennefs j while regular manuring with 
plenty of dung will always enfure the keeping up the 
foil in good condition, without any occafion for fallow. 

What we have faid concerning the ufe of lime, &c. 
applies likewife to the pra&ice of frequent ploughing, 
though in a lefs degree. This tends to meliorate 
ground that is naturally poor, by giving an opportu- 
nity to the vegetable parts to putrefy $ but when that 
is done, it tends to exhaud, though not fo much as 
lime. A judicious farmer will conftantly drive to keep 
!y$ lands always in good condition, rather than to make 
them fuddenly mych better 5 led a few years Ihould 
convince him that he was in reality doing almod irre- 
1 2 parable 
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Jggfe. parable mifchief, while he fancied himfelf making im- 
lion. * provements. As for the ridiculous notions of ftimu* 
lating the ground by faline manures, for the purpofe of 
exciting it to perpetual fertility, we hope they will never 
enter the brain of any rational praflitioner of agriculture. 

In addition to what is here dated, however, concern- 
ing the diftin£tion of foils in general, it may be necef- 
fary to take notice of the manner in which, with a prac- 
tical view, they have ufually been diferiminated by agri- 
cultural writers. This is the more neceflary, on account 
of the frequent recurrence of various denominations of 
foil in treatifes upon this important fubjecl, the ufe of 
which, from the want of a feientific nomenclature, it 
will not be entirely in our power to avoid. Mr Young 
remarks, that in fome parts of England where hufband- 
ry is fuccefsfully praettfed* any loolc i* called marl/ 
in others marl is c$Jled chalk, in others clay is called 
loam. To avoid inc|eafing this coniuF on, wc llvaflT here 
follow th$ pra&ical defeription of foils given by the 
celebrated chemift Richard Kirwan, Efq. previously ob- 
ferving, that by calcareous earth, is meant chalk and all 
ftones that burn -to lime, effervefeing in their natural 
date with all acids. Argil is pure clay, which forms 
alum with the vitriolic acid, but fcarcely effervefees 
with any of the acids. Siliceous earth is flint or pure 
fand, fuch as that whereof glafs is made; it eflervefees 
with no acid. We may add that ferruginous earth, or 
iron, is the caufe of the red or brown colour that ap- 
pears in many foils. 

“ The foils mod frequently met with, fays Mr Kir- 
wan* and which deferve a didinft confiddi$tfion, are 
clay, chalk, fahd, ,and gravel, clayey loam, chsflky 
loanl, gravelly loam, , ferruginous loam, 

r- boggy 
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boffffV foil, and heathy foil, or mountain as it is often Princqrte* ; 

' of Cultiva-’ 

called. tion. 

“ Clay is of various colours ; for we meet with whiter T 
gray, brownifh red, bfownifh black, yellowilh, or bluifh 
clays; it feels fmooth, and fomewhat undtuous ; if 
moift, it adheres to the fingers, and if fufficiently fo, it 
becomes tough and ductile; if dry, it adheres more or lefs 
to the tongue ; if thrown into water it gradually diffufes 
itfelf through it, and flowly feparates from it. It does 
not ufually effervefce with acids, unlefs a ftrong heat 
be applied, or that it contains a few calcareous particles 
or magnefia. If heated, it hardens and burns to a 
brick. 

a It confifts of argil and fine fand, Ufually of the 
filiceous kind, in var^us proportions, and more or lefs 
^ferruginous. The v. gd forms generally from 20 to 75 
pr » cwi. a' the whole mafs, the fand and calx of iron 
t!f •• remainder. Hiefe are perfectly feparabfe by boiling 
is. ftrong vitriolic acid. ■ 

Chalk, if not very impure, is of a white colour, mo- 
den te confidence, and dully lurface; ftains the fingers ; 
adheres (lightly to the tongue; does not harden when 
heated, but on the contrary, in a ftrong heat, burns to 
lime, and iofes about of its weight. It effervelces 
with acids, and diiTolves almoll entirely therein, I ilull 
alfo add, that this folution is no. difturbcd by cauftic 
volatile alkali, as this circumftance dillingui flies it from 
magnefia. It promotes putrefaction. 

“ Sand. — rBy this is meant fmjill loofe grains of great 
Kardnefs, not cohering with water nor, foftened by it. 

It is generally of die filiceous kind, and therefore inlo- 
lubfc in acids. 

** Gravel differs from fand chiefly in fi£e ; however, 

I 3 ftone* 
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rfswipka ftones of a calcareous nature, when fmall and rounded, 
tion. ' Are often comprehended under that denomination. 

« Loam denotes any foil moderately cohefive, that is, 
lefs fo than clay, and more fo than loofe chalk ; by the 
author of the Body of Agriculture it is faid to be a clay 
mixed with fand. Dr Hill defines it an earth compofed 
of diffimilar particles, hard, {tiff, denfe, harfh and rough 
to the touch, not eafily du&ile while moift, readily dif- 
fusible in water, and compofed of fand and a tough* 
vifeid clay. The definition I* have given, feems moll 
fuited to the different fpccies 1 {hall now enumerate. 

“ Clayey loam denotes a compound foil, moderately 
cohefive, in which the argillaceous ingredient predomi- 
nates ; its coherence is then greater than that of pure 
clay \ the other ingredient is a coarfc fand, with or with- 
out a fmall mixture of the calcareous ingredient. It is' 
this which farmers generally call Jlrottg , Jhff> cold> and 
heavy loam, in proportion as the clay abounds in ltl 
« Chalky loam. This tenp indicates a loam formed 
of clay, coarfe fand, and chalk ; in which, however, the 
calcareous ingredient, or chalk, much predominates. It 
is lefs cohefive than clay .loams. 

€€ Sandy loam, denotes a loam in which fand pre- 
dominates. It is lefs coherent than either of the above 
mentioned. Sand, partly coarfc, and partly fine, forms 
from 80 to 90 per cwt. of this compound. 

u Gravelly loam differs from die laft, only in con- 
taining a larger mixture of coarfe fand or pebbles. This 
and the two lad are generally called by farmers light or 
, hungry f foils ; particularly when they have but little 
depth. 

f * Ferruginous loam, or till. This ip generally Df a 

dark bfpwn or rcddifli colour, and much harder than 

any 
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any of die preceding. It confifts of clay and calces of PnnripTat 
iron, more or lefs intimately mixed. It may be dif- tion. 
tinguilhcd not only by its colour, but alfo by its fujperior 1 
weight. It fometimes effervefces with acids and fome- 
times not 5 when it docs, much of the irony part maybe 
feparatcd, by pouring it when well dtfed into fpirit of 
fait, from which the iroh may be fepaftted by alkalies or 
chalk. 

“ Akin to this are certain vitriolic foils > which, when 
fteeped in water, impart to it the power of reddening 
fyrup of violets. Thefe are generally of a blue colour, 
but redden when heated. 

w Boggy foil, or bogs, confift chiefly of ligneous 
roots of decayed vegetables mixed with earth, moftly 
argillaceous, and find, and a coaly fubftance derived 
from decayed vegetables. Of bogs there are two forts: 
the bLjgk, which contains a large proportion of 4 clay and 
of roots more pcrie&Iy decayed, with mineral oil ; in the 
ied, the roots feem leis petfe&ly decayed, and to form 
the principal part. 

“ Heathy foil, is that which is naturally produftive 
of heath.” 

Though not properly a kind of foil, yet, as ufed for 
the purpofe of improving ether foils, we may here take 
notice of the description given by the lame writer of 
what is called marL t( Marl is of three forts, calcare* 
ous, argillaceous, and filiceous or fandy. All are mix- 
tures of mild calx (i. e. chalk) with clay, in fuch a 
manner as to fall to pieces by expofure to the atmo* 
fphere, more or lefs readily. 

u Calcareous marl is that which is moft commonly 
underftood by the term marl without addition . It is ge- 
nerally of a yellowifli white, or yellowiih gray colour) 

I 4 rarely 
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ipJrt rarely brown or load coloured. It is fcldom found on 
on? 4 " the furface of laud, but commonly a few feet undbr if, 
v-,,,,W and on the fidea of hills or rivers that flow through cal- 
careous countries, or under tuif in hogs, liequcntly of 
a lofe* texture, fometimes model etc ly coherent, lartly 
of a (tony harduefs, and hence called Jfan e-uun l ; fume- 
times of a compadl, fometimes of a lamellar textuu*, 
often fo thin as to be called papu-vutrL It often 
abounds with lhclls, and then is callcd^«//-///f/r/, which 
is looked upon as the beft fort. When in powder, it feels 
dry between the fingers ; but in water, it quickly falls 
to pieces or powder, and docs not form a lift id maf*. 
It chips and moulders- by expofurc to the air and moi- 
flurc, iooner or later, according to its hardneis and the 
proportion of its ingrcdicuts. If heated, it will not 
forma brick, but lather lime. It cfloi vefees with ail 
acids. It confifls of from 33 to 80 per cwt. of mild 
calx, and from 66 to 20 per cwt. of clay. 

“ To find its compofition, pour a few ounces of 
weak, but pure, ipirit of nitre or common fait, into a 
Florence flafk; pi ice them in a fealo, and let them be 
balanced ; then reduce a few ounces of dry mail into 
powder, and let this powder be carefully and gradu- 


ally thrown into the flafk, until, after repeated aj; itation, 
no effervefcencc is any longer pci cowed ; lit the re- 
mainder of the powder marl be then weighed, by which 
the quantity proje&ed will be known : let the balance 
be then rtftored ; the difference of weight between 
the quantity projected and that requifite to rcllore 
the balance, will difeover the weight of air loll du- 
ring the efFervefccnce; if the lofs amounts to 13 per § 
cwt. of the quantity of marl projected, or from 13 
to 32 per cwt. the marl effayed is calcareous marl. 


This 



AGRICULTURE. 


This experiment is decifive, when we .are affined by Principle* 
the external characters above mentioned, that die fub- ° f ^0^ 
ftance employed is marl of any kind 5 other vife, fome ¥ J 
forts of the fparry iron-ore may be miflal n for marl. 

. The experiments to difeover the argillaceous ingredient, 
being too difficult for farmers, 1 omit. The refidue 
left after folution being well wafhed will, wheA duly 
heated, generally harden into a brick. 

“ Argillaceous marl contains from 68 to 80 per 
cwt. of clay, and confequently from 32 to 20 per 
cwt. of aerated calx. Its colour is gray, or brown, or 
roddilh brown, or yellowifh or biuifh gray 5 it feels more 
unftuous than the former, and adheres to the tongue ; 
its hardnefs is generally mucli greater ; in water it falls 
ro pieces more flowly, and often into fquare pieces ; it 
alio more llowly moulders by expoiure to the air and 
moillurc, if of a loofe confidence; it hardens when 
heit'nl, ami form an imperfedt brick; it effervefees 
with fpirit of nitre or common fait, but frequently 
relufes to do fo with vinegar; when dried and pro- 
jected into fpirit of nitre, in a Florence flaik,*with 
die attentions above mentioned, it is found to lofe 
hom 8 to 10 per cwt. of its weight. The undiffolved 
part well wafhed, will, when duly heated, harden into 
a brick. , 

“ Siliceous or fandy marls are thofe-whofe clayey 
part contains an excefs of fund ; for, if treated widi 
acids, in die manner above mentioned, the refiduum 
or clayey part will be found to contain above 75 per 
cwt. of fand ; confeqtiently chalk and fand are the pre- 
dominant ingredients. 

“The colour of this marl is brownifli gray or lead 
velour j generally friable and flaky, but fometimes forms 

very 
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Fertilizing very hard lumps ; it does not readily fall to pieces 
> Plftf>t9, t in water; it chips and moulders by expofure to the 
air and moidure, but flowly ; it effervefees with acids, 
but the refiduum- after folution will not form a brick. 

« Lime-done gravel. This is a marl mixed with large 
lumps of lime-done ; the marl may be either calcare- 
ous or argillaceous, but mod commonly the former; 
the fandy part is alfo commonly calcareous/* 

We ihall difeufs particularly the fpecial modes of 
' ameliorating, by proper mixtures and additions, thefe 
feveral kinds of foil, when we come afterwards to treat 
of the pra&ical preparation and ufe of manures in hus- 
bandry. 


SECT. V. 

OF THE DIFFERENT KINDS OF VEGETABLES PROPER TO 
BE RAISED WITH A VIIJW TO THE MELIORATION Oh 
SOIL* 

3oiI ImprQv- The cultivation of certain plants, when properly con- 
24 by pul- du&ed, has a confiderable tendency to increafc the fer- 
tility of the foil. In fuch a cafe the farmer enjoys the 
fatisfa£Uon of meliorating his lands, and of reaping crops 
at the fame time. 

One very confiderable dep towards the melioration of 
ground is its pulverization* This is ufually accorriplHhed 
by repeated ploughings, and more particularly by the ufe 
of fummer fallow; which latter practice confifts of allow* 
ing the foil to remain without a crop for a whole feafon, 
and during that time of repeatedly turning it over with the 
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plough. In the French hulbandry, as already mention- FcrtiUzing: 
ed, to this day, the fummer fallow is ahftoft the only v „— , y „i 
refource that is employed to render the foil capable of 
bearing fucceflive crops of grain ; and the fame pra&ice 
anciently prevailed in our own country, and even con* 
tinues to prevail to a great extent. 

It is undoubtedly true, that under a rotation, con- f ^ f 
filling of fummer fallow and crops of grain alternately, low. 
the land has not been found to improve ; but, it is alfo 
true, that upon certain foils, when the cropping was 
not fevere, the land continued, with , little other* aid 
than that of fummer fallow, to produce grain during a 
great length of time, without any fenfible deteriorat- 
ion. The benefits which the ufe of fallow, confers up- 
^on the foil, or the advantages which the hulbandman 
derives from it, appear to be chiefly thefe : it pulve- 
rizes, cleans, and manures, the foil. In the firft place, 
as already mentioned, it pulverizes the foil, and breaks 
that tenacity of parts which, in its "rude ftate, it natu- 
rally acquires, and thereby enables the roots of delicate 
plants to pervade it freely in all diredions in queft 
of their natural nourifhment. From the nature of 
the thing, however, it is obvious, that repeated ploughs 
ings (efpecially when performed in autumn, with a view 
to expofe tlie foil to the pulverizing efted$'of the win- 
ter's froft), muft be chiefly valuable .upon lands >of a 
fliff and adhefive texture, and that upon light and Tandy 
foils it wiB be lefs neceffary. Accordingly it has fcecn 
found by .experience, that fuch . -been very 

perceptibly injured by too frequent pbnigluhgs. It is no 
doubt true, that all plants require a certain opennefs to 
be preferred in the earth around' their roots, that they 
may be enabled to pufli out with advantage ; but it is 
t alfo 
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I^rtiUarmg alfo neceflary that the foil fhould po fiefs fuch a degree 
w i offirmriefs as may enable it to retain, for a fufficient 
length of time, the moifture requisite for the fupport 
of vegetation; and, at the fame time, afford a Heady 
fupport to the Hems of the plants which grow up-, 
on it* 

The feccmd ufe of fummer fallow confifts of its ten- 
dency to clear the ground from thofe other plants which 
we wifli to deftroy for the purpofe of making room for 
the vegetables that we would wifh to rear, as moil va- 
luable, for the fupport of men ct cattle. The deftruc- 
tion of noxious plants is accompli (lied by fummer fal- 
lowing in two ways : ill. By its. effect upon the roots 
of fuch plants ; and, adly, by its elfe&s upon the feed. 
Nature has provided very carefully and effc&uaHy for\ 
the prefervation of molt of her vegetable productions, 
by rendering them capable of propagating the mlcl ve- 
in two. ways — either by the fmU o:, if that is not fuf- 
fered to. arrive at maturity, bv putting forth new Hem', 
from the roots. By means of fummer fallow both theiV 
modes of reproduction are, in fome meafurc, counter- 
acted. The roots of the plants we wifh to deHroy be- 
ing turned up, and expofed to the a&ion of the fun and 
air, are rendered unfit for vegetation. The feeds of 
plants are in general fo well protected by the kind of 
covering in which they are envelooed, as to remain long 
Indeftructible by expo fare to the ah » but, being luf- 
fered to vegetatq, and at the fame time ploughed down 
before they are allowed to ripen or bring- foith new 
feed, they alfo are deftroyed by the frequent Hirring 
of tlie land for which a fummer fallow affords an op- 
portunity. 

A third and toft advantage derived from fummer fal- 
low 
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low, con lifts of its effect in ameliorating or enriching 
the foil. That the ufe of fummer fallow muft confer 
fomething nutritive, or fome kind of manure upon the; 
land, feems demon flrable. During the old fyftem of 
hufbamlry, many foils received little other amelioration 
that what they derived from a fummer fallow ; yet for 
ages they continued to produce a certain quantity of 
grain, which was carried off from the lands, and con- 
fumed at a diftance, without any care being taken to 
give to the foil a compenfatioii for what it had thus loft. 
While this pra&ice prevailed, it was found drat no 
number of ploughing!*, even where the land was tole- 
rably clean, could produce the effect of a fummer firi- 
Jjbw, or enable the land to bear a tolerable crop without 
,'ftic kind of amelioration which that practice conferred* 
v That a fummer fallow tends a&ually to enrich, or, in 
tire Uriel fenfe of the word, to add manure to die foil, 
fee ms obvious. By expofing to the air the roots of the 
vaviiMi- plants, whether <v r natural or artificial growth, 
with which the foil abounds, it converts thefe roots in- 
to a lource of new fertility. By the action of th£ air 
and of light they fuffer a chemical decompofition, which 
is analogous to fermentation, and which ends in the pro- 
duction oT a portion of fertile foil or garden mould. 

It is probably in confequence of this change which the 
roots of plants undergo, or their rotting, that land turned 
up by the plough foon acquires a darker colour than it 
formerly poflefled. 

It does not appear, however, that the manure obtain- 
ed in this way from the decayed roots of vegetables, 
will entirely account for the fertilizing effe£b of a fum- 
wicr fallfiw, or that a fufficient compenfation is thus 
made to the foil for what, is loft by a previous crop. It 



rneo*r ot 

M* 

tm is probable, therefore, tint the eartlt kfelf when turn*! 
up , attracts or abforbs from the light, and from the air 
„ fome fertilizing principles . We are Hill too little ac- 

quainted with the laws which govern the circulation of 
the different elements of nature, to be able to explain 
precifely and clearly the kind of change which is thus 
operated. It is certain that all putrid effluvia are rapid- 
ly abforbed, or putrid fuftances deprived of their fmell, 
by frefh earth or mould; and it is probable that as culti- 
vated countries are the molt healthful, the foil when 
newly ftirred or turned up, has a tendency fpeedily to 
withdraw from the atmofpliere all bad air, or the great 
quantities of volatile or carbonaceous matter thrown in- 
to it by the refpiration of animals or artificial coir * 
bullion. 


r 

The practice of fummer fallow, however, for the pui - 
pofe of ameliorating the foil, is attended with immenie 
difadvantages. That a third or a fourth of the whole 
arable territory of a ftate Ihould annually remain not 
merely unprodudtive, but a fource of expence from the 
frequent ploughiugs it requires, is undoubtedly a very 
ferious evil -to landlords, as occafioning a proportion- 
al inferiority of rent ; to farmers, as leflening the profit 
of their occupation ; and to the nation, as implying a 
Sender population, in confcquence of the feantinefs of 
die produce of its territory. Hence it has always, ap- 
peared an important objedl in agriculture, to diminilh 
as far as poflible the quantity of fallows, without inju- 
ring the productive energies of the foil. Here modem 
bufbqndry enjoys one of its greateft triumphs over an- 
cient pri&tces, by introducing certain crops, which per- 
form to the land and to the hulbandman the three fer- 


vice£ thready afcribed fo fallows, of pulverizing, clean- 
ing* 
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Mg, and manuring the foil, while at the fame time a Fertilising 
great additional quantity of food is produced for man or * 

cattle. 

By planting in the held thofe vegetables whofe roots 
[well to a confiderable bulk, the ground mull conftant- 
ly be a&ed upon by the [welling of their roots in all 
directions : and thus the growing of the crop itfelf may 
be equal, or fuperior, in efficacy to feveral ploughings* 
at the fame time that the farmer enjoys the benefit of it. 

The plant moil remarkable for the fwclling of its roots is 
the potato, though it undoubtedly exh iufts the produc- 
tive powers of the foil in a very great degree. Potatoes 
are not, however, equally proper for all foils. In clay 
they do not thrive, nor are palatable ; but in gravel-* 

Jv or fandy foils, they grow to a large fize, and are of 
\m excellent quality. Turnips like wife contribute to 
loofen the foil by the Availing of their roots, though 
not fo much as potatoes. They have this advantage, 
however, that they will thrive in almoft any foil. In 
clay ground, peafe and beans thrive exceedingly well, 
and therefore are proper in this kind of foil as a prepa- 
ratory for other kinds of grain. Thefe pufh their toots 
deep into the ground, and cover it with, their leaves 
more than other crops \ fo that the fun has not fo much 
accefs as when it, is covered with other kinds of grain. 
Wherever any of thefe kinds of vegetables are raifed, 
it is obfervable, that more or lefs blacknefs is commu-* 
mcated to the foil : an evident fign of its melioration ; 
this being the colour' of the true vegetable mould, 
rich loamy fitly as it is often called. 

Befides the above-mentioned plants, carrots, parfnips, 
cabbages, and all thofe vegetables which fmk their 
roots deep into the ground, anfwer Ac fame purpofe of 

loofening 
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loofening and pulverizing the earth : but as they wilt 
%iM* na w >not thrive but onground already well cultivated, they 
fpnnot be raifed to any advantage upon a poor foil. 

Moil of the fame vegetables, by means of the drill 
hulbaiidry, that is, by being planted in rows which ad- 
mit the earth to be freely ftirred by the plough about 
their roots while the plants are ‘growing, afford an op- 
portunity of clearing the foil of weeds to no left ad- 
vantage than can be obtained by the coftly operation of 
a fummer fallow. Nay ibis even found, that while one 
farmer, by means of thefe green crops, frequently 
ploughed in the intervals, or between the row;, reduces 
his lands to the ftate of a garden, both in point of pul- 
verization and cleannefs, his neighbour, fruiting to thez, 
old fummer fallow, in fpitc of all hi-» labour and t \-' f 
pence, finds annual weeds gaining ground upon Lm 
apace, and has no other refource than that of laying 
down his fields to grafs for fome years. 

When the plants already mentioned arc ufed upon a 
farm iuftead of fallow, and when they are employed 
for feeding cattle, they afford an opportunity of ameli- 
orating the foil in a far higher degree than Could ever 
be accomplilhed by means of fummer fallow. If the 
dung thus produced is properly managed, it not only 
prevents the deterioration of the mod ordinary foil, but 
gradually canries it forward in a {fate of progrefiivc im- 
provement, and it b only by the extenfion of the fyfiem 
oi railing {peen crops or crops of roots inftcad of fal- 
low, and by feeding cattle upon the farm with the pro- 
duce, that we can exped to fee the diftintlion between 
what is called in-field aild out-field land completely abo- 
lished, and^fe^whole arable wafte lands of the kingdom 
profitably flight under the plough. 


It 
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It has been cuftomary in many places, particularly Fcnjlirihg. 
in England, to fow turnips, peafe, buck-wheat, &c. and i 
then to plough them down for manuring the land. 

This being fimilar to that operation of nature by which 
fhe renders uncultivated foils fo exceedingly fertile, 
cannot fail of being attended witli Angular advantages ; 
and might be looked upon as preferable even to driving 
dung on the land to fatten it, were it not attended with 
the entire lofs of a crop for that year. 

"Attempts have indeed been made to avoid the lofs of 
a crop in fuch cafes. Thefe attempts well deferve the 
attention and approbation of agriculturifts, and we re- 
gret that their general practicability has not yet been 
iufficiently eilabliihed in our climate. A correfpondcnt 
of Mr Y oung * tried fucccfsfully to raife a crop of turnips 
fiftcr ploughing down a crop of buck-wheat which had 
been raifed during the fame Teafon. “ This year I have 
the plcafurc to inform you, (lays this gentleman, Colo- 
riel Vavaibur), that I have made trial of turnips after 
buck-wheat ploughed in on the fecond week of July. 

The buck-wheat was fown the fecond week of May, 
upon four acres of very light land that had been marled 
the former fummer. The turnips are a very good crop ; 

1 think the bed in our neighbourhood. 

« The making turnips fucceed buck-wheat ploughed 
in I molt carneftly jecommcnd to farmers on light land 
who have a difficulty in procuring manure $ and upon 
ftrong ■ heavy lands that have been long under the 
plough, and iubje£ted to the old hufbandry, viz. two 
crops and a fallow. 

Vol.I. . K “I 
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Fertilizing « I do not know any crop like buck-wheat plougiH-i 
. ^ a s a preparative for winter corn : I have a field o 

ftrong land under this liuibandry of wheat fawn the 
end of September after buck-wheat ploughed in. Af 
prefent its appearance promifes to be a good crop ; mid 
it feems to me rcafouablc, that a heavy crop of vege- 
table matter ploughed into land that has been long 
under tillage in the old way of hulbandry above men- 
tioned, muft greatly rcfrdh the foil. A heavy crop of 
buck-wheat is certain to be procured on ftrong clay 
land well pulverized in the month of June, provided 
the fummer proves tolerably dry after the feed is fown. 

u And now, after recommending turnips on buck- 
wheat ploughed in, I do not know a better way to lay 
down light land to permanent grafs, than to let buck- 
wheat in the month of June, witli grafs feeds, follow' 
turnips. I mean the roota baga, which will remain good 
for flieep all the month of May, or longer, if other pro- 
vilion ihould be fcarce. 

• (i I laid down a field three years ago in permanent, 
grafs with buck-wheat fown the end of June and har- 
vefted the end of September. This mode lias many ad- 
vantages which muft occur td every practical farmer. 
The grafs feedscame up well.” 

In addition to this, it may be proper to remark, that 
nn idea has been entertained with regard to the fuc- 
ceffion of vegetables to each other, which ought nor 
to be overlooked, as at fomc future period it may lead 
me crops to important confequenccs. It has been fuppofed, 
h^the^ that the roots of plants, or at lead of fome plants, pof- 
! fefs'a power of throwing out,’ as excrcmentuious, a part 
of the fubilanccs which they have taken in, but wltichr 
are no longer ncceflary for their fubfiilcnce or.growth. 

It 
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It. is undoubted, at leaft, that while by fome plants oti 
the foil feenis to be rendered altogether unfit for the vl!*^ 
production of certain others, it is rendered by different 
plants extremely well adapted to their growth, •TTius 
wheat fucceeds uncommonly well after drilled beans ; 
and thefe two vegetables have even been repeated for a 
great number of years in rotation, without any defi* 
ciency or failure of crop. 


SECT. VI, • 

OF DESTROYING WEEDS. 

What we have already faid regarding the cultiva* 
tion of the foil, refpecfcs only the fitting it for pro- 
ducing all kinds of vegetables indiscriminately. Ex- 
peri mice, however, (hows, that the ground is natUf 
rally much more difpofed to produce and nourifli fome 
kinds of vegetables than otliers ; and thofe which the 
earth feems moft to delight in, are commonly fuch as 
are of very little ufe to man j but if neglected, will 
increafe to fuch a degree, as * entirely to deftroy the 
plants intended to be raifed; or at leaft hinder them 
from coming to perfection, by depriving them of nou- 
rifhnient. The clearing the grqund of weeds, there** 
fore, is an article no lefs neceffary in agriculture, than 
•the difpofing it to prpduce vegetables of any kind m 
plenty. 

Weeds may be divided, according to the time of Weeds di<* 
% * o videJ into ^ 

their duration, into annual , or fuch as fpring from anmi&land 

a feed, and die the fame year } and perennial, that' is, H ereni “ i ^ 

K v fuch 
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■%* are pro pa ga t ed by tlie feeds, and laft for a 

8®!!#*^#**''' The foft kind are ** ,,oxbus » 
a i&VMO. eafily deftroyed. For this purpofe it will be 

( Undent to let them fpring up till near the time of 
ripening their feed, and then plough than down be- 
fore it conies to mirturity. . This was formerly done by 
^means of a fummer fallow , as already mentioned, but 
may be performed more advantageoufly by green crop 4 ? 
carefully horfe-hoed. It is alfo of fervice to deftroy 
fuch' weeds as grow in borders or negleCted corners, 
and frequently fcatter their feeds to a great diftance ; 
fuch as the thiftle, dandelion, rag-weed, &c. for thefe 
are fufficient to propagate their fpecies through a 
deal of ground ; as their feeds are carried about with 
the wind to very confiderable di fiances. A farmer 
ought alfo to take care, that the fmall feeds of weedsj 
feparated from corh in winnowing, be not fown again 
upon the ground ; for this certainly happens when they 
are thrown upon a dunghill ; becaufe, being the natu- 
ral offspring of the earthy they are not eafily deftroyed. 
The beft method of preventing any mifcliief from this 
caufe, would b£ to burn them. 

kennial Perennial weeds cannot be effectually deftroyed, but 
W removing the roots from the ground, which is often 
a matter of fome difficulty. Many of thefe roots ftrike 
fo deep in the ground, that they can fcarcely be got 
out. The only method that can be depended # upon in 
this cafe, is frequent, ploughing, to render the ground 
as tender as poffible; and harrowing with a particular 
kind of harrow, which fhall hereafter be deferibed, in 
ord<» to collejfitvvthefe pernicious roots. When collect- 
ed, they ought to be dried and burnt, as the only^ ef- 
fectual 
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fe&ual method of enfuring their doing no further mif- OfDdtrtj 
chief. a£5* 

There is a particular fpecies of weed, peculiar only 
to grafs lands, of afoftfpongy nature, called fog % which 
it is found very difficult to exterminate. 

What is vulgarly called fog uniformly cqnfifts of one Nature of 
or more fpecies of what are properly denominated the fog * 
mofs plants. The nature of thefe plants, and confe- 
quently of fog, will be fully explained yrhen we come 
to treat of the fubjeft of mofles, , and their improve-, 
ment. In the mean time it may he remarked, that the 
mofs plants are extremely hardy , in their natiire, and 
grow up readily upon poor foils in all fuch cold and 
bleak fituations as are unfit for die permanent produc- 
tion of more delicate plants. When lands, therefore, 
have been laid down to grafs in a poor and exhaufted 
ftate, the grafies die out in a few years, and their place 
is occupied by various fpecies of the hardy mpfs plants 
under the denomination of fog, which is unfit for the 
fuftenance of cattle. The proper mode of extermina- 
ting this weed upon arable lands confifts of ufing the 
plough for the purpofe of putting them under one ox 
more crops of turnips. If the turnips are eaten upon 
the field by cattle or ftieep, the foil will neceffarily be 
enriched by their dung, but if thefe roots are conveyed 
to cattle intended to be ftall-fed, die cattle's dung 
ought to be entirely laid upon the field. In cither < 
cafe the foil thus enriched may again be laid down ta 
grafs. \ 

In the cafe of high or upland paftures that are not 
arable, the be/t mode of permanently deftroying fog or 
the mofs plants, and of encouraging die growth of the 
piore delicate graftes, confifts of improving the climate 
K 3 by 
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^ and at the ftmc rime of fpreudii.^ 

face of the foil quick-lime* which is a deadly 
«m 6 plain* and confequcntlf to fog. 

.Mr Young * mentions a mot/e of temporarily dcllroy- 
ing fogt which deferves notice on account of the fuci ~ 
Ji tj of the pra&ice, and the advantages with which it is 


attended. * 

« Many years part, (fays this author), the late Re- 
verend Mr Lord of ' Welnetham, in Suffolk, prac- 
ticed a hulbandry which I have often heard farmers 
condemn * it was that of keeping for winter ufe the 
whole crop of grafs. I have feen him thus pTc- 
ferve what would in July have produced two tons of 
hay per acre. I did not then approve the pra&icc, 
and urged theoretically, that the plants perfecting theii; 
feeds, and ftanding long after, mufl become mere ftraw, 
and of no value ; he replied that it fhould be what I 
pleafed to call it Jlrqw, .if I would have it fo ; hut that 
he found this ftraw mixe;d, as It will be, with a^ young 
growth, better than hay. I once ordered a field to be. 
kept in like mariner bijt my bailliff, diflikirig much the 
experiment,' in my abfence turned cattle in, and fed it 
die latter end of Auguft or beginning of September. 

' It now appears to be no uncommon practice in South 
Wales. The account we have of it is very curious: 
On uplands, fo dry *and found that no animal can, in 
•the wettdft weatheT, make an impreflion on the furfacei 
and naturally running to white-clover and good grafs, it 
is the practice to fet apart many acres. Early in May 
the .fields are (hut up for.the fummcr feafpn with no 

fher 
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other attention than to cut docks and thiftlfi, and thus OfDeftrojhl 
left till December, when all the flock is turned in, and Sf 
all forts are kept in excelient condition without any lily* 
ftraw, or otlier food; and the butter thus gained as 
good as in any part of the year. The froft fweetens 
the grafs, and t now does not injure it ; but \yhile k is 
buried, dry food is given . Early in fpring there is 

under this fhelter a great growth of young grafs ; and 
both together eaten with avidity. Mofs is thus cured* 

;md difappears without the aid of the plough or lria- 
nure. It betters every year ; and the beft acre of hay 
will not keep more (lock, or in fuch good condition, as an 
acre of fog. The fields are found to be much improved 
by the quantity of feeds that fall. It appears that the 
fra&ice is found in the weft riding of Yorkfhire; but 
they do not train up till the beginning'of July.” 

Befidesthefe kinds of weeds, which are .of anherba- Froom, , 
ccous nature^ there are others which are woody, and hoSTde^'' 
grow to a very confidcrable fize; fuch as broom, furze ftroyed * 
or whins, and thorns. 'Broom is an cvbrgreea fhrub, 
that thrives beft in a fandy foil and there it grows fo 
vigoroufly, as fcarcely to. admit any grafs under it. It 
propagates by feed which grows in pods ; and thefe, 
when fully ripe, break with violence, Scattering the 
feeds all around. Thus, a field which is overgrown 
with broom, befides the old plants ,> always contains an 
infinite number of young ones : fo that though the old 
plants die when cut over, a frefh crop conftantly fprings 
up. It may, however, be deftroyed by. frequent plough- 
ing and harrowing, in the fame manner as other per- 
ennial weeds are ; for it does not for Tome time carry 
any feed, and the frequent ploughing encourages the 
ye^etaticm of all thole feeds that are already in the 

K 4 : . ground* 
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ground, wliich cannot fail of being dcftroyed.by fro 
quent repetitions of the operation. Another method of 
, destroying broom, is by pafturing die field where it 
. grows with lhe£p. A few of the old bullies may be 
left as a fhelter, and thefe will be in a good meafure 
prevented from fpreading by the cropping of the fheep. 
Thefe animals are very fond of broom, and greedily 
devour every young (hoot ; fo that if any remain after 
the firft year, there will not be a veftige the fecond. 
If this method of extirpating broom is equally effectual 
with that of frequent ploughing, it is certainly much 
more profitable, as there is no food morc'nouriflnng 
to (heep than young broom. Broom, however, is faid 
to have : a fingular effe£t upon fheep : it makes them 
drunk fo effectually, that when heated with a littip 
driving, they tumble over, and lie without motion. 

The whin is a fine evergreen flirub, carrying a fwcet- 
fmelling flower all the year round. It propagates both 
by feed and by its roots, which fpread fometimes to the 
diftance of 10 or 12 feet; and hcncc, when once efta- 
blifhed, it is "with difficulty extirpated. The bed me- 
thod is to fet fire to the whins in frofty weather ; for 
froft has the effect to wither whins, and make them 
burn readily. The flumps muft then be cut over with 
a .hatchet: and when the ground is well ioftenod by 
Tain, it may be ploughed up, and the. root:?, taken out 
by i harrow adapted to that purpofe. IF the field is 
foon laid down to grafs, the whins will .again fpring up 
in gr£at abundance from the . feeds, and fmall parts of 
the roots left iii the ground. r In this cafe, pafluring 
with fheep is an effectual remedy ; as they, are no fc lefs 
fond of young whins than of young broom; and if 
fherfe are^a fufficient number, they will not leave a finglc 

plant 
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plant above ground* "But if grafs is not immediately DHcafescf ' 
wanted, the moft effectual method of clearing a field 1 - ” . p 
of whins, is by reiterated ploughings. , 

The thorn, or bramble, fpreads its roots very wide, 
and at the fame time finks them deep in the earth* 

Though cut in the winter, it rifes, and comes to fuch 
perfection as to carry fruit in fummer. It can only be 
extirpated by ploughing up the ground, and collecting 
the roots. 

One effectual plan, which, as will afterwards appear, Shrubs aie 
is practicable in many more fituationS* than it lias hi-fjyfloorfin^ 
therto been applied to, for deftroying *thefe and a ll tlielawl * 
other woody fhrubs and plants, together with a great 
number of weeds that are of no value k upon pafture 
grounds, confifts of flooding the land, by directing 
over it a ftream of water. • By means of fuch a device, 
all whins and other fhrubs are completely rotted and 
ddhoved. 


SECT. VII. . 

OF THE DISEASES OF PLANTS. 

As feme of thp moft valuable kinds of vegetables tv dH- 
are liable to fuffer much by difeafes peculiar to them-.^ s b ^ s ^ 
felves, it is of much importance to the hulbandmanjl 1 ^ 1 ^ 1 " 
to be aware of this circumltance, and to adopt every 
known mode of protecting his crop againft them* 

At the fame time, as the principles of vegetable life 
^\re by no means well underftood, the caufes and the 
cure of the moft ferious difeafes aftcCiing plants ftill re- 


main 
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under a great degree of obfcurity, and the molt 
atperienced and intelligent hulbandmcn exprefs great 
uncertainty refpc&ing die meafures to be adopted for 
preventing their appearance* Hence it feems molt 
proper, to introduce the confideration of them in this 
place before wc proceed to the pra&ical part of the 
fubjed; and as wheat is accounted the moft valuable 
kifiid of grain, wc lhall begin . with the difeafes to 
which it is expdfed. 

Wheat chiefly fuffera from two difeafes, the blight 
and the* mildew. Of ' the blight in wheat we (hall 
give an account upon tl(e authority of an cflay by 
Robert Somerville, Efq. furgeon, ift Battalion, 8th 
Fencible Regiment, inferted in the communications to( 
the Board of Agriculture *, giving a ftatement of tfce 
nature and appearance of the blight which occafioned 
. the failure of the CTop in 1795. When the crop had 
••juft fhaken the flowers, and the grains were beginning 
to form, moft of them ieemingly in a healthy manner, 
it was obferved that many of. the blades and ftalks 
were rather of a dirty green colour, and in two weeks 
thereafter there appeared upon them great numbers of 
fmall red infeds., As the feafon advanced, thefe in- 
feds not only incrcafed in fize, but became more nu- 
merous, and iii almoft every held the grain began to 
manifelV unequivocal fymptoms of difeafe, which were 
fo formidable, that, in many iriftahees, a total lofs was 
dreaded, and^ in hot a few cafes, one half of the crop 
’ was adually deftroyed. The minute fymptoms of the 
blight wefe thefc : 

l{t > 
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i ft, In the very early ftages of the difflrfe, and 
before^ the ear was affe&ed, the blades and ft^iks > — v — «.i 
were marked with black anti rufty fpots. Thefe fpots 
feemed to be occafioned by a glutinous fubftanee de- 
•pofited upon them, eafily foluble in water, and which 
could be readily waflied off by rubbing the flalks with 
a wet cloth. Some fpots, however, were wliifcc, and 
thefe feemed to be owing to wounds' or pun&ures 
made by vermin ; the leaf having, to tt certain ex-* 
tent, in confeqiience of thefe, withered and become 
white. As the feafon advanced, the black and tufty- 
colourcd fpots became larger jmd more numerous : and 
when the grain began to ripen,- not only the’ blades 
out the ft raw were almoft entirely difcoloured with 
blgck fpots. , ’ ■ 

2d, After the crop had begun to (hoot, and was in 
ihc ear, many of the heads were entirely % empty. 

Where the iLuk was green, and to appearance toler- 
ably healthy, but the car at the fame time withered 
and without grain, the misfortune feemed to have 
arifen from an injury done to the neck of tlie ear, at 
the place of its jun&ion with the {talk. There the 
outer rind was deftroyed all round, which mutt liave 
cut off the circulation between the ear and the {talk, as 
happens in trees that have had their bark deftroyed all 
round. 


3d, Many of the ears were entirely empty in the up- 
per part, while the lpwer half was well filled. In thefe 
cafes, the injury feemed owing to the rind being de- 
•ftroyed' about the middle of the ear, at that place whicli 
feparated the full from the empty part, and was (hhilar 
to the injury done in 1 the preceding cafe, where the 
vhole e*r was deftroyed. 

. 4 th # 
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DfWcs of jfth, In very many cafes the cars had a plump well-* 
^ r * 4 filled pickle and an empty hufk alternately. In thefe 
tlie injury femed owing to a wound inflicted at the 
bottom of the empty grains, where they are joined to 
the Hulk, and which had taken place while they were 
in flower, preventing them from making any farther 
progrefs. 

5th, Many ears, though not entirely empty, contain- 
ed only fmallfhri veiled grains, or what are called hun- 
gry pickles* Thcfe fecnied to have escaped any acci- 
dent till they hat! made fo:ue progrefs in filling, after 
which they became flationary and ripened premature- 
ly. On examination they were found to be injured at 
the place where they were joined to die flalk, in the 
fame- manner as was already mentioned, in the cafe of 
tliofe that had empty heads 01 ears. Like thefe alfothc 
whole ear was in fome cafes ill-filled. In others ov.iv 

0 * 

half of it was in that Hate, and in . very great lundu i 
the ears confuted of a well and ill-filled grain alternate- 
ly. Witliout a fmgle exception, the whole of the in- 
filled or hungry grains, were wounded at the place of 
their infertion into the ear. 

6th, A number of cars, though well-filled, were, upon 
opening the hufks, found almoft entirely covered with 
.black and rufty fpots, nearly refembling thofe already 
* described, ana like them alio they were eafiiy rubbed 
or wafhed off. The < 1 < -vny part ot many of thefe grains, 
when examined carefully with a good glafs, appeared 
to contain feveral fmall white tranfparent globules, re- 
Ambling the of infe£ts. 

7th, In many fields, efpecially fuch as had been fal- 
lowed and well manured for the wheat crop, a great 
ndmber of plants were entirely withered from top to 

bottom* 
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bottom. The decay, in moft of thefe cafes, took place 
when the wheat was beginning to flioot. No injury v .... v \j 
was vifible in thefe cafes upon the blade or but 

on examining the roots, a worm was found at every one 
. of them. 

Laftly, As the crop began to whiten, the dark or 
rufly fpots on the ftraw and cars became more numer- 
ous, and appeared more confpicuous. In place of put- 
ting on a white or yellow appearance, the whole Crop 
looked as if it had been fprinkled with foot* 

The whole of thefe fymptoms appeared to arife from 
the attack of an infect, and from the injuries and de- 
predation which it committed upon the plants. This 
infect, when lid l riiitinguilhable by the eye, was of a 
red colour, and fo fofr as to be killed by the flighted 
prelfuro. As it in created in fizc the colour gradually 
;• dhiv V.u'k, at which it became ftationary. 

' ■ ri it loll its ioft texture, and in propor- 
•'* ’■■■ vo;-:>ur darkened it became hard, and as it 

».v . i '-vr-.d with a cruft or iliell upon the back. It 

io fils* to be not uncommon, and to be met with at all 
times, even in the belt fields of wheat, though its mim- 
i-ors are infinitely increafed in late wet feafons. From 
its eggs appearing to lodge upon the well-filled ears of 
the grain, it might be confidcrcd as in danger of being . 
propagated to the fucceeding crop. On this account 
our author hazards fome con 'ctures upon die bell 
means of preventing future danger from it. One of 
thefe confills of the ufe of lime mixed up with all ma- 
nure, with a view to prevent iufecls from being gene* 
rated in it. It is alfo fuggefted that the manure, ifey 
means of which flugs and worms are chiefly fuppofed 
to be produced, ought not to be ploughed into the 

• ground 
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Df&tftsof ground in autumn, but applied as a top drcflirtg in 
T ^ >tS ‘ ^thc fjpring; becaufe it is underftood that manure, 
expofed to the fun and air, has much lefs tendency 
to fofter* infefts, than when it is covered up in the 
earth. 

jVTiMcw Another difeafe, which is much more deftru&ivc to 

is red or 

Mack, call- wheat, and much more frequently met with, is the mil- 
tbfmut. j t j s D f tw0 the black and the red. In both 

cafes it confifh of a quantity of feemingly coarfe power- 
der attached to the grain in the car, or loofely fur- 
rounding it ; in confequencc of which it is evidently 
prevented from filling or arriving at perfection. The 
black kind of mildew is by far the molt frequent and 
the moft pernicious. It is mod generally known in Eng* 
land by. the name of fmut , and in Scotland, by that of the 
blacky both of which are fufficiently expreilivc. Con- 
cerning the caufe of this difeafe various opinions have 
been entertained. Dr Home, in his Principles of Agri- 
culture and Vegetation, afcrib.es it to an over luxu- 
riancy of growth. He is of opinion, that too great an 
abundance of juices in a vegetable will produce dif- 
eafes fimilar to thofe occafioned by repletion in animal 
bodies, viz. ftagnations, corruptions, varices, cariofites, 
8ze. along with the too great luxuriancy we have jull 
now mentioned, which he expreffes by “ too great an 
abundance of water fiioots.” lienee he is induced to 


clafs the fmut among difeafes arifmg from this caufe, it 
being a corruption happening molt in rainy feafons and 
to weak grain. Like other contagious difeafes, he 
tells us, the fmut may he communicated from the in- 
fia&ed to healthful grain. As a preventive he recom- 
mends ftccping the feed in a ftrong pickle of fea fait. 
Befides the effect which has upon die grain itfclf, 

it 
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it is ufefui for feparating the good from the bad ; the Bifrafesof 
bed feed falling to the bottom, and the faulty fwimming " t8 * f 
on the top of the liquor, . 

Independent of this notion of an over luxuriancy Opinions 
of growth, it may be obferved, that. two opinions havethecawfeor 
chiefly been fupported by perfons who have fpeculated miJdeu * 
and written on this fubje&. One opinion is, that the 
mildew confids of a great multitude, of parafitical 
plants adhering to tlie grains of wheat, living upon it* 
and thereby confuming its fubftance. Another opi- 
nion is, that it confifts of great numbers of infefte and 
of eggs of infe&s, whofe form is too fmail to be di- 
ftinguifliable by tlie naked eye. The fil'd of thefe 
•opinions has been adopted by the celebrated Italiap 
writer Fontana, and the other by certain writers of our 
ovfa country. 

Fontana endeavours to refute the hypothefis, that Fontana** 
the dud of the mildew confids of animal eggs, by the° iMlucIU 
following experiment, lie clofely confined the grains 
of the mildew between two glafs plates, in fuch a 
manner as neceflarily to break die fuppofed eggs., He 
then, with an accurate microfcope, obferved them while 
cruflied in fucccflion* No liquid or glutinous juice 
proceeded from them, though great force was ufed in 
crufliing them ; but they appeared wholly to confift 
of tough refiding fubilances, altogether unlike real.aui* 
mal eggs: their being fadened to the ftalk or leaves 
of the grain, appeared alfo to , militate againd fuch a 
fuppofition. From a variety of microfcopic obferva- 
tions, he is of opinion, that the powder of the* blade, 
mildew or fmut confids of a great multitude of fulfil 
plants attached to the gTain by a flender fibre. Thefe 
parafitical plants, though extremely finally he thinks 

•fnffiritmtltr 
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fufficiently regular. With regard to the red mildew 
mkm y r he admits, that it appears to be compofed of an im- 

menfe multitude of minute eggs. After a variety of 
experiments and obiervations, however, he thought he 
difeovered, that thefe apparent eggs are in trutli the 
heads or fruit of very fine threads fixed on the ear 
of corn; that thefe threads or items are exceedingly 
fine and tranfparent, which gives the appearance of 
eggs to their outward extremities. Thefe items or tails 
are represented by him, as infinitely finer than thofe of 
the black mildew; and their heads, which refemble 
eggs, may be feparated from them by the flighted 
ihock. From all his observations he concludes, that 
both the black and the red mildew confift of mil- 
plants, though, perhaps, of an imperfect kind ; and 
that they enfeeble and wade the crop by abforbing 
the nutritive juices of the plant. lie obferves, that, 
if a heavy rain ipeedily fall on an extenfive mildew, 
wadiing the leaves and dalks affected, it prefently dil- 
appears with hardly any damage to the corn; bceaufe' 
t!xe final! plants having hardly taken root are eafily 
difperfed before any mifehief is done. He thinks, that 
the damage occafioned by this difeafe may fometimes 
be moderated or dimini died by cutting down the grain 
before it is fully ripe. In this cafe, he fays, that the 
crop will be lefs than it ought to be ; but dill it will 
be confidetably greater than if the cuftomary time of 
harveft is waited for, wheii the difeafe will have Icilure 
to produce greater mifehief. 

In our own country, and particularly by Mr So-* 
merville, in the eflay already quoted, the fmut in wheat 
has been regarded as confiding of a great variety of 
infe&s. He alfo founds his opinion upon microfeopic 
2 obfervatiQiis, 



AGRICULTURE. 


Ifil 

obfervations, and apprehends that from them he has Difcafes of 
clearly afeertained the exiftence of the infers ; and he - 
thinks that the difeafe is communicated to other grain by 
contact, in confequence of the paflage of the infefts. 

Hence he endeavours to explain the utility of fteeping 
the feed in pickles before it is fown, with a view to 
the deftru&ion of fuch infers. 

It is to be remarked, that in all countries a great pickles to 
variety of thefe pickles has been contrived, with ^ Stumor 
view to prevent the exiftence of fmut in wheat, fome of mildew, 
which we (hall now mention. One of the moll com- 
mon is the fait pickle, confifting of a folution of com- 
mon fait in water, of fuch ftrength as that an egg will 
fcvim in it. To the wheat, after it has been walhed 
in this pickle, and tlic light grains removed, fome new 
flaked lime is added, and carefully mixed with it with 
a wooden fhovel, till it attain a fufficient degree of 
drynefs, iti which ftate it is committed to the earth. 

A pickle confifting of very ftale urine has alfo been 
recommended to be ufed for walhing wheat that is 
meant to be ufed as feed. It is attended with this dif- 
advantage, however, that if the urine is very ftale, 
and if any length of time is fuffered to elapfe, in con- 
fequence of rain or other accidents, before the grain is 
fown, its vegetative power is faid to be greatly injured 
by the corrofive quality of the volatile alkali with 
which fuch urine abounds. This is more particularly 
the cafe when quicklime is added to the urine ; as 
the alkali is then brought into a cauftic ftate. 

Another pickle has been propofed to the Board 
of Agriculture by the Italian phyfician, J. B. Scandel- 
h* It is prepared and ufed in the following manner : 

■ — Take of nitre, three pounds; alum, one pound; vi- 
. Vol. !• L ■ triol. 



u "***'“. * * w ma I wood-aflios, 

WS ftln), fit pounds: Soil the «*ofe i„ a 10ppi , 

with five pails of water for an hour, then remove them 
fro v e fire, a d pour them into a large veflel ; then 
add fixteen pails of water, in which half a bufliel of 
quicklime has been previoufly diilblved : mix the whole 
intimately, and allow them to ftand till they are quite 
cold. In this* deep, two bullieis and a half of wheat 
are to be plunged, and left for about fix hours, ftir- 
ring it up frequently with a wooden (hovel, and fkim- 
ming off what rifes to the furface ; the wheat is then 
to be withdrawn, and fpread out till it is dry enough 
for fowling. The procefs is thus to be continued until 
the whole quantity of feed intended to be fown 
pickled. The above deep is generally fuflicient for pre- 
paring about twenty-four buihels of wheat. 

Another pickle has been recommended, * confiding of 
a decoction in water of Barbadoes aloes, tobacco, and 
hellebore powder. A committee of the Royal Society 
of Agriculture at Paris, in 1786, recommended the 
following pickle for the fame purpofe, contrived by 
M. Tilletf : — Pour upon 50 pounds of wood-adies, 900 
pints of water; dir it well, for three days, and then 
draw off. Wa(h the black wheat in fo many clear 
waters as not at lad to dirty it. Heat the lye, fo as 
juft to bear the hand in it ; (lake in the hot lye one 
pound of lime to every feven or eight pints of it. In- 
to the preparation dip the feed in bafkets many times. 
For want of wood-adies ufe potafli, feven or eight 
pounds for 100 pints of water. 

In 


* Communications to the Board of Agriculture, vul. ii. 

f Annals of Agriculture , voi. u, 
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In addition to thefe it may be remarked, that a fo- Difeafes of 
iution of arfenic in water is made ufe of in fome jun- y 
tics of England, as a pickle in which they wafli or Arfenic 
lteep the grain previous to its being fown for the pur-^^^" 
pofe of protecting the future crop againft fmut. mildew. 

The molt complete fet of experiments, however, Arthur 
which we have met with upon the fubjeft, was madehiTSfi^?* 
by Arthur Young, Efq. at prefent fecretary to the mentsto 
Board of Agriculture. December 7. 1787, he fowedmiJdcw. 

14 beds with the fame feed wheat as black with the 
fmut as any he ever faw. 


N° 1. Sown dry, nothing done to it. 

2. Waflied well in clean water. 

3. Walhed in lime-water. 

4. Waflied in a lye of wood-afhes. 

5. Walhed. in an arfenic and fait mixture. 
6 Steeped in lime-water four hours. 

7. Ditto in the lye four hours. 

8. Ditto in the arfenic 12 hours. 

9. Ditto in lime-water 1 2 hours. 

10. Ditto in the lye 12 hours. 

1 1. Ditto in the arfenic 12 hours. 

i 2. Ditto in the lime-water 24 hours 

13. Ditto in the lye 24 hours. 

14. Ditto in the arfenic 24 hours. 


N° 1. Had 

2. Ditto 

3. Ditto 

4. Ditto 
c. Ditto 


RESULT. 

377 fmutty ears. 
325 
A 3 
3i 
28 

1.4 2 


6 . Ditto 
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N° 6. Ditto 12 

7. Ditto 3 

8. Ditto 1 

9. Ditto 6 

10. Ditto o 

11. Ditto 4 

12. Ditto o 

13. Ditto o 

14. Ditto 5 

A propofal has alfo been made, to deftroy by means 
of heat the infers which are fuppofed to propagate the 
difcafe called fmut from the feed wheat to the future 
crop. The following dire&ions for that purpofe ar^ 
extra&ed from the Agricultural Survey of the County 
r.r(kinc of of Clackmannan, by J. F. Erlkine, of Marr, Efq. “ Let 
medy. S fC " t ^ ie w heat be laid upon the kiln about three or four in- 
ches thick : the kiln to be heated middling ftrong with 
blind coal ; the wheat to continue on the kiln for 24 
hours, but turned frequently. After taking it off the 
kiln, it muft be allowed 24 hours to cool ; during which 
time it muft be frequently turned ; then put it through 
the fanners once or twice. After the wheat has lain a 
few hours on the kiln, and the fire begins to have effeft, a 
great number of very fmall worms, formerly undiscover- 
ed by the eye, appear on the top of die grain, and are 
foon deftroyed by the heat. Thefe come from blacked 
wheat, or other corns, that could not be fufpefted to be 
indifferent j or may lie in or on good wheat ; which 
worms continuing, (when not thus killed) might con- 
fume the corn after it is thrown into the earth, thereby 
checking the growth entirely* or preventing it from 
having die llrength it otherwife w'juld have to bring 

fordi 
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forth a ftrong produftive ftalk. This pradlice is faid Difcafesof 
to have been brought from Ireland, and is recommend- » * n s * t 
ed as preferable to pickling. It might perhaps be per- 
formed with greater fuceefs by the ufe of a kiln heated by 
• the fteam of boiling water, in the way already mentioned, 
as fuch a kiln would inftantly afford a fixed and known 
degree of heat, which could in no cale be exceeded.” 

The fubjeft is thus treated by a correfpcndent of Mr 
Young +. “ The caufe of fmut-balls is (imply this : every 
grain of wheat, that the dujl of thefe fmut-balls (hall 
touch and adhere to, is thereby caufcd to produce fmut- 
balls, the next feafon, as certain as the fmalleft quanti- 
ty of matter put into the arm of nny perfon who hath 
ribt had the fmalJ-pox, caufeth fuch to have that dif- 
oi^er. This duft is of a very virulent nature j and wheat 
being extremely fufccptible, is liable to take the infec- 
tion various ways. 

“ I am fully convinced, and believe that mod of my 
readers will foon be fo, that wheat is not liable to this 
difordcr,but by contagion, as is the cafe in the fmall-pox; 
and to thofe who may query from whence fmut-balls at 
firft proceeded, I think I may fafely promife an anfwer 
to their queftion, on their informing me of the origin of 
that contagious diforder. For it evidently appears, that 
where men have, at their firft entering into the farming 
life, had wheat for feed free from fmut-balls y and tfair 
barnsy & c. all free from infeBious mattery and not being 
in the praftice of unneceflarily changing their feed, (as 
too many are) they have continued clear, whilft per- 
»haps feveral of their neighbours have been often 

L 3 peftered 

i Annals of Agriculture, vol. xxi. 
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^ ercd with **» aIthou g h th «y have frequently changed 
Vl V — their feed, (a part of it every year) at a great expciuv, 
giving an advanced price in the purchafe, and having it 
brought from a coniidcrable diftancc. 

« When I firft fuppofed that the caufe of fimif-ba/h; 
was owing to their duft adhering to the grains oi wheat, 
I took four gallons of wheat which abounded with 
diem, and rubbed all well together with my hands, by 
which moll of the balls were broken, and the grains of 
wheat tinged with the duft ; in this ftatc it was fown. 
And believing that fomething of a clcanfmg nature was 
all that is neceffary to remove the caufe \ I took two 
bufhels of the fame parcel ofwhcat,which,after being well 
winnowed, was taken to a brook and walhed in the fol- 
lowing manner : viz. A gallon at a time was put into 
a wire fieve, which had eight bars to an inch ; at firft it 
was gently immerged a few times in the water, by which 
every fmut-ball amongft it was eafily difeovered and ta* 
ken away \ this bfeing done, the fr^ve was whirled round 
brilkly in the water for about a minute then all being 
walhed in the fieve, and thrown into a tub with fome 
water, was ftirred round with a broom, and laftly, put 
into the fieve again, a gallon at a time, and walhed in the 
brook, expeefing that die remaining particles would (ink 
through the bottom of the fieve, and be carried away with 
the ftream. 

“ This was fown in the fame field with the former, 
where no different kind of manure could have the lead 
tendency to produce fmut-balls, amongft either this or 
that. But at harveft the difference in the crops aftonifh- 
cd every one who faw them : the firft produced as many 
frnut-balls as grains of wheat, but the latter was aim oft 
pcrfedlly free from them. 


« The 
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4C The next year, I took fome grains of wheat which Difcafesof 
had been rutted out of ears that contained both wjieat — r -w 
and fmut-balls, and fowcd half of them in that fmutted 
ftated ; the remainder was well walked in water, and 
then fown near the unwaflied grains in a feparate drill : 
at harveft the produce of the two was oppolite ; the 
firfi yielded exa£tly twenty-four ears of fmut-balls to 
one ear of wheat, the other about twenty- four of wheat 
to one ear of fmut-balls. 

“ The fame feafon, two bufliels of the under part of 
the heap, and the fweepings, were walked and fown like 
thofe already mentioned 5 the produce w as very fimilar, 
both being nearly free from fmut-balls.” 

• The fame writer adds, that from experiment he is 
f^tisfied, that the moll fmutty wheat may at once be 
cleaned in fuch a manner, that it will produce grain of 
a perfectly found quality. This however, he fays, can- 
not be completely accompliihed by walking with cold 
water, on account of the defective nature of. its clean- 
ling powers. lie recommends therefore a walh to be 
made of boiling water and new burned lime, to be ufed 
at a moderate warmth. He deferibes the procefs thus : 
u I recommend thofe who buy wheat for feed, cr are 
about to fow' fuch as they are fufpicious of, to walh it 
in the manner 1 have already deferibed ; but if walking 
in a brook is not convenient, walk it as w r ell as circum- 
ftanccs w r ill admit, having an eye to the end intended to 
be obtained, viz. to difpoflefs the w r heat from all infec- 
tious matter. Afterwards put it into a tub or cittern, 
and pour fo much thin walh, fuch as plaitterers make 
ufe of to white-walli walls, &c. made of boiling water 
and new turnt limey as will cover the wheat wholly for 
die fpace of fix, eight, or twelve hours 5 dien pour k- 
h 4 forth 
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forth Oil a floping floor, and in a few hours it will be 
1 017 enough to low. 

« But obferve the ncceflary care of not making ufe 
of this walk in fo hot a date as to injure vegetation y 
about the medium between boiling and milk or blood 
warm will be a proper degree, as the wheat will reduce 
its heat inftantly.” 

After all, however, both from the reafon of the 
thing, and from the concurring opinion of the molt 
experienced and intelligent farmers, we think ourfelves 
authorized to fay, that the hulbandman will a£b im- 
prudently if he place entire and complete confidence 
in any one of the remedies above mentioned, to the 
exclufion of the others. His fafeft and bell plan- 
for procuring crops of wheat free from fmut is 
probably this: In the firft place, he ought to pro- 
cure feed from a fituation in which the grain has rifen 
abfolutely free from this difeafe. He ought next to 
exert the greateft care in cleaning out, in the molt, 
anxious manner, his whole barns and their floors, and 
every place within doors into which his grain may 
come, and in which difeafed grain has formerly been 
kept : with this view it may probably be neceflaTy to 
whitewalh the walls with a mixture of quicklime and 
water, w r hich will prove an efleftual remedy. After 
having adopted thefe precautions, it may Hill be ne- 
ccffary, with a view to fecure a found and full crop, 
to plunge the feed into a Itrong pickle of fait and wa- 
ter, with a view to float the lighter grains, which 
ought to be (kimmed off and laid afide for poultry, 
to which they may be given after being wafhed in 
frefh water •, or at lead it may be proper to ufe the pre- 
caution of walking the feed in a running ftr^am, or in 

warm 
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warm lime water. No future change of feed will be «iieafes<jf 
jieccflary. Of the farmers who have adopted this ju- 1 f 
dicious mode of proceeding, there is no inltance record- 
ed of any one whofe crop has fufFered by fmut ; on the 
contrary, they have ufually derived a confiderable profit 
from becoming the furnifhers of grain for feed to all 
their neighbours. 

The want of nourilhment in plants may be eafily 
known by their decay ; in which cafe, die only remedy 
is, to fupply them with food, according to the methods 
we have already directed, or to remove from their 
neighbourhood fuch other plants as may draw ofF the Difeafespr- 
r.ouriflnnent from thofe we wifh to cultivate. — In the 
Memoirs of the Academy of Sciences for 1728, Mr 
D # u Hamel mentions a difeafe, which he calls le mort 9 
that attacks faffron in the fpring. It is owing to an- 
other plant, a fpecies of trefoil, fixing fome violet- 
coloured dreads, which are its roots, to the roots of the 
failron, and l ucking out its juice. This difeafe is prevent 
ed by digging a trench, which faves all the unafleded. 

The bad qualities, and unequal diftribution of the Vegetable* 
juices of plants, are the occafion of fofewof the difeafes 
;o which vegetables in this country arc fubjeft, that 
wc forbear to mention them at prefent. Moll of the 
difeafes of our plants arc owing to external accidents, 
particularly to the depredations of infe&s.— The in- 
fers by which the greateft devaluations are commit- 
ted in this country are, fnails, caterpillars, grubs, and 
flies. The fnails and caterpillars feed on the leaves 
and young fhoots ; by which means they often totally 
deftroy the vegetable. Where the plants are of eafy Infea5dBfc 
accefs, tliefe vermin may be deftroyed by fprinkling 
die vegetable with lime-water 5 for quicklime is a mor- 
tal 
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Difeafes of tar poii'on to creatures of this kind, and throws them 

s * ’ • into the greateft agonies the moment they are touched 
with it. On trees, however, where this method can- 
not fo well be followed, fumigation is the moft pro- 
per ; and, for this purpofe, nothing is better than the 
fmoke of vegetables not perfe£Uy dry. In fome cafes 
the eggs of thefc deftroying creatures may be obferved, 
and ought without doubt immediately to be taken away. 
On the fruit trees, as apples, pears, medlars, on fomc 
foreft trees, the oak and dwarf maple efpecially, and 
the white and black thorn in hedges, a kind of little 
tufts are to be obferved, refembling at firlt fight wi- 
thered leaves twitted by a cobweb about the upper- 
moft twigs or branches. Thefe contain a vaft numt 
her of little black eggs, that, in the fpring, produqp 
fwarms of caterpillars which devour every thing. To 
prevent this, all the twigs on which thefe cobwebs ap- 
pear fliould be taken off and burnt as foon as pofli- 
blc. This ought to be done before the end of March, 
that none of the eggs be allowed futticient time fot 
hatching. 

Grub* Grubs are a kind of worms which deftroy the 
corn by feeding upon its roots ; they are transformed 
every fourth year into the beetles called cock-chaffers 
may-bugs > &c. they are very deftru£bive when in their 
vermicular ftate, and cannot then be deftroyed becaufe 
they go deep into the ground. When become beetles, 
they conceal themfelves under the leaves of trees, 
where they feem afleep till near funfet,. when they take 
their flight. It is only now that they can be deftroy- 
ed, and that by a very laborious method ; namely, 
by fpreading pack-fheets below the trees in the day- 
time when the beetles are in their torpid ftate, then 

ftraking 
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(baking them off and burning them. Some time ago Difeafesrf 
they made fucli devaftations in the county of Norfolk, v — 
that feveral farmers were entirely ruined by them \ one 
* gathered 80 bufhels of tliefe infects from the trees 
which grew on his farm. It is faid, that in 1574 there 
fell lucli a multitude of thefe infe£ts into the river 
Severn, that they Hopped and dogged the wheels of 
the water-mills. 

Turnips, when young, are apt to be totally deftroy-Tumip-tfy. 
ed by a multitude of little black flies, from thence call- 
ed the turnip-fly. As a preventive of tliefe, fonie ad- 
vile the feed to be mixed with brimftone m > but this is 
improper, as brimllone is found to be poifonous to ve- 
getables. The bell method feems to be the fumiga-Prowntei 
tion cf the fields with fmoke of half-dried vegeta- 
bles. For this purpofe weeds will anfwer as well as 
any. This fumigation muft no doubt be often repeat- 
ed, in or.) r to drive a way the innumerable multitudes 
oi thefe infects which are capable of deftroying a large 
.field of turnips. 

Some have fuppofed that the fly is either engendered 
in new dung, or enticed by it ; and have therefore ad- 
rifed the manure to be laid on in the autumn preced- 
ing, by which it loles all its noxious qualities, while 
its nutritive ortes are retained, notwithftanding thefe 
might be luppofcd liable in fome degree to be exhaled 
by the iun. This method is faid to have been afeer- 
tained by experiments ; and it is added, that another 
material advantage accruing from autumn manuring for 
turnips is, that all the feeds contained in the dung, and 
which of courle are carried on the land writh it, vege- 
tate almoft immediately, are moftly killed by the fc- 

verity 
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Difeafcsof verity of the winter, and the few that remain feldom 
%mm. v — avoid deftrudtion from the ploughlhare. 

Various re- The following method of fowing has alfo been re- 
gahiiT the commended as a preventive of the fly :— ** About mid- 
turnip-llv. f ummer> take the fi r ft opportunity when it rains, or 
tlxere is an apparent certainty of rain approaching, 
to fow your turnip feed *, if about the full moon, the 
better* In this cafe, neither harrow, brufh, nor roll, 
after fowing* The natural heat of the ground at that 
feafon, and the confcquent fermentation occaGoned by 
copious rain, will give an aftoniilungly quick vegeta- 
tion to the feed, which in a few days will be up and ou* 
of all danger from the fly. At all events, fow not till it 
rains ; it is better to wait a month, or even longer, ft A 
rain, than to fow (merely for the Lkc of lowing about 
the ufual time) when the ground is parched with he..*. 
By the fcorching of the fun, the oil ami ve*. 
quality of the feed arc cxhauilcd ; .i the few .veak 
plants that come up will be deflroyed by the fly bcf'mv. 
they can attain (Ircngth to put forth their rough leaves, 
The fly infefts the ground abundantly in dry hot wea- 
ther, but does no injury in rain. The falling rain will 
fufliciently wafh the turnip feed into the ground with* 
out harrowing it in : which, initcad of merely cover- 
ing, too often buries this fmail feed at fo great a depth, 
as never afterwards to get above ground.” 

The following remedies are alfo recommended as ha- 
ving often proved fucccfsful : — A fmail quantity of foot 
fown over the land at their firft appearance. Branches 
of elder, with the leaves bruifed, drawn in a gate over 
them* Mulk mixed with the feed before it is fown. 
And fulphur burnt under it, after moiftening it with 
water in which tobacco has been fteeped. 

But 
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But fhowers on the plants, as foon as they appear Difeafci of 

* Plants. 

above ground, are eftcemed the belt prefervatives. > .»- v — ", 
They enfeeble and kill die fly, and haften the plants 
into the rough leaf, in which ftate they are out of 
danger. 

The fweet fmell of the turnip has been thought to 
attradfc the fly; upon which funpofition, the remedy 
appeared to conlift in overpowering that, fmell by one 
which is ftrong, fetid, and difagreeable. Hence it has 
been recommended, that upon an acre of turnips fown 
in the ufual way, a peck or more of dry loot be thrown 
after the ground is iiniiked, and in as regular a way as 
the feed is fown. 

• It has vi lib been recommended to fow about two 
pound? of vadiih i**'.*d or every Englifii acre sown, with 
..cr; ins. TV vadiihes rife before the turnips, and en- 
te/uin thf. bli ’he runups are out of danger. The. 

■) 'X.: 1 ' "M-'i y feed, ought to be town at the fame 
ini:*, rr a 1 / r-e -.'.v.'.cX Ivy die ieedimau or perfon cm- 
pinys.«| :/i ibv 

' rv-.e ag:' an infect, called the corn-buttcrJlyy C lorn-lmi. 
■■•ommitted iuch ravages while in its vermicular ftate, lerfl '* 

: France, that upwards of 200 pariflies were ruined 
by ii ; and the miniftry offered a reward to the difeo- 
verer of an effe&ual remedy againft this deftroying 
worm. The cure which was at laft difeovered was, 
to heat the corn in an oven fo much as not to de- 
ftroy its vegetative power, but fufficiently to deftroy 
the fmall worms which made their neft in the fubftance 
of the grain, and at laft ate out the fubftance fo com- 
pletely, that nothing could be got from the hulk even 
by boiling it in water. It is certain, that though in- 
lets can bear a great deal of cqIJ, they are eafily de- 

ftroyed 
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ftroyed by a flight degree of heat > nor is tlie vegeta- 
p 0wer 0 f corn eafily deftroyed, even wlien kept for 
a long time in a pretty ftrong heat. This method mud 
therefore be very effectual for deftroying all kinds of 
infects with which grain is apt to be infected : but care 
xnuft be taken not to apply too great a heat ; and the 
adjufting of the precife degree neccflary to deftroy the iu- 
fe£t f without hurting the corn, will be attended with Come 
difficulty. The precautions recommended when treating 
The curled °f & e mildew ill wheat, may be adopted with fucccfs. 
duraicin The curled difeafe in potatoes has long been a iui>- 
je& of inveftigation and experiment among farmers : 
and the knowledge of its caufe and cure feems yet to 
remain a defideratum. The Agricultural .Society .ii 
Manchcfter, a few years ago, oJlercd a premium fpr 
difeovering by actual experiment the caufe of the di f- 
cafe in queftion \ and a great variety of letters \i ere, 
in confequence, addrefled to them upon the luhjcct. — 
As thefe contain many intcrefting oblcrvations both on 
the difeafe itfelf and the belt methods hitherto adopted 
for preventing it, the following abltratt of them may 
Various not improperly be introduced in this place. 

I- According to the writer of the firft letter, this 
difeafe is caufed by an infecl produced by fro ft or bad 
keeping before fetting ; and the neweft kinds, fuch as 
have been raifed within thefe nine or ten years, are 
mod apt to curl, becaufe they will not ftand to be kept 
in winter and fpring before fetting, as the old kinds 
will. In autumn 1776, he got up a bed of potatoes 
to lay by in winter, leaving plenty in the ground as 
regular as pofiiblc j and, before the feverity of winte.r 
came on, covered part of the bed with ftraw and peafe- 
haulm, and left the other part of the bed uncovered. 

2 That 
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That part of the bed which wa* covered was quite free Difrarwtf 

* -Plants* 

from curled ones; but the uncovered part produced a - t ^ 
great many curled, owing, as the writer fays, to froft 
and feverity of the weather. 

II. This writer had about a quarter of an acre of 
potatoes, well manured with cow and horfe dung, and 
took the greateft care in picking the fine fm&oth-fkinned 
potatoes for fets ; yet nine out of ten parts were curled. 

He attributes the caufe of this difeafe to a white grub 
or infect, which he found near the root, ?oout half an 
inch long, with eight or ten legs, it r - head brown and 
hard ; as, upon examining a number of the curled roots, 
he found them all bitten, chiefly from the furface to 
tli# root, wliicli of courfe flopped the progrefs of the 
lap, and threw the leaf into a curl* The uncurled 
roots were not bitten. He tried a few experiments as 
follow: Firtt, he pat foot to the infects in the rows 
for two dav*j and after that, he put lime to them for 
die fame time, but they Itili kept lively : next he put 
a little fait, which deftroyed them in a few hours. From 
which he infers, that if coarfe fait were put into the 
ground at the time the land is preparing for potatoes, it 
would eflcfl ually cure this diltemper. 

III. In this letter, the caufe of the difeafe is attri- 
buted to the method of earthing the Items while in cul- 
tivation ; and the branch, linking root into the new 
earthed-up foil, it is faid, produces potatoes of fuch a 
nature as the year following to caufe the difeafe com- 
plained of. 

To prevent the difeafe, it is recommended to take 
the fets from thofe potatoes that have not bred any 
from the branch covered ; or, otherwife, to dig the part 
the fets are to be raifed from. 


IV. 
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Dtfnfes of IV. According to this writer, the diforder proceeds 
■j j ^ * ■ from potatoes growing in old-tilled or worn-out ground ; 

for though thefe potatoes may look tolerably well, yet 
their fets will moftly, if not all, produce curled potatoes* 
Hence he is convinced, that no fets ought to be ufed 
from old-tilled or couch-grafs land j and that, in order 
to have good fets, they fhotild be procured from land 
that was purpofely fallowed for them ; from frefh ley 
land, where they are not curled ; or from ley land that 
was burnt laft fpring. 

To avoid the uncertainty of getting good fets, he 
Tecommcnds crabs to be gathered from potatoes grow- 
ing this year on frcfli land free from curl, and the next 
fpring to fow them on frefli ley land ; and continue 
plant their fets on fcfh ley land yearly, which lie is 
convinced will prevent the curl. 

V. I11 1772, this writer planted fome potatoes by 
accident full nine inches deep : when taken up, many 
of the plants were rotted, and a few curled. He kept 
the whole produce for feed, and planted two acres with 
it in 1773, not q u i te fix inches deep. The crop was 
amazingly .great ; and lie did not obferve any curled 
plants among them. In 1774, many of thefe were 
planted in different foils-, yet they were fo infedted 
with the curled difeafe, that not one in twenty efcaped* 
In 1775, the complaint of this difeafe became general. 
In 1776, it occurred to him that the good crop of 
1773 was owing to die accidental deep fetting of 1772 ; 
and that the reafon why the fame feed became curled 
in 1774, was their being fet fo near the furface in 
1773 » ant * attributes the difeafe to the pradrice of ebb- 
fetting. In 1777, lie took fome potatoes from a crop 
that was curled the year before, and after cutting die 

x fats. 
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fets, left them In a dry room for a month. Half were bifcafes of 
planted in ground dug fourteen days before ; the other v ■■■*" \j 
half, having been fteeped in a brine made of whijfter's 
aflies for two hburs, were alfo planted in the fame land 
at the fame time. The fteeped ones came up ten days 
before the others, and hardly any miffed or were curled. 

The unfteeped ones generally failed, and thofe few that 
came up were moftly curled. 

He therefore advifed as a remedy, i. That the po- 
tatoes intended for next year's fets be planted nine - 
inches deep. 2. That they remain in the ground as long 
as the feafon will permit. 3. That thefe fets be well 
defended from froft till the beginning of March. 4. That 
*he fets be cut a fortnight before planting. 5. That 
they be fteeped, as above, two hours in brine or lye. 

6 . That the dung be put over the fets. And, 7. That 
freih fets be got every year from fandy foils near the 
coaft, or c.i the fhore. 

P. S. At planting, the hard dry fets (hould be caft 
afide, for they will probably be curled. Curled pota- 
toes always proceed from fets which do not rot or pu- 
trefy in the ground. 

VI. This writer had five drills of the old red pota- 
toes, Und four of the winter whites, growing at the 
fame time in the fame field. The drills were prepared 
exa£Uy alike. Among the red not one was curled \ 
the, winter whites were nearly all curled. He fays he 
has found by experience, that the red never curl*. 

VII. Two of the writer’s neighbours had their fets 
out of one heap of potatoes. They both fet with tfee 
plough, the one -early, and the other late, in the fea- 
fon. Moft of thofe early fet proved curled, and moft 
of thofe fet late fmooth \ the latter on clay land* 

• Vol. I. M 
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Difeafes of A few- roods of land were a lfo planted with fmall 

Plan ts * 

" y potatoes, which had lain Ijpread on a chamber floor all 
the winter and fpring till the middle of May. They 
were foft and withered ; they proved fmooth and a 
good crop. Middle-lized potatoes, withered and foft, 
which had been kept in a large dry cellar, and the 
fprouts of which had been broken off three times, pro- 
duced alfo a fmooth good crop. 

Hence he was led to think a fuperfluity of fap, oc- 
cafioned by the feed being unripe, might caufe the dif- 
eafe. 

He concludes, the only lure way to prevent the curl 
is, to let potatoes intended for feed Hand till they are 
fully ripe, and to keep them dry all winter. A 

VIII. This writer fet a quantity of the red potatoes, 
without having a curled one amongft them. His me- 
thod is, when the fets are cut, to pick out fuch as are 
reddeft in the infide. On digging them up at Mi- 
chaelmas, he mixes none of the curled feed among the 
others. The curled are eafily diftinguiflied, by their 
ftalka withering two months before the reft of the crop. 

The caufe of tire curled difeafe he attributes to po- 
tatoes being of late years produced from feed inftead 
of roots, as formerly. Such will not ftand good more 
than two or three years, ufe what method you pleafe. 
Laft fpring, he fet the old red "and white ruflets, and 
had not a curled potato, amongft diem. 

On the limeftone land about Denbigh, in North 
Wales, they have no curled potatoes. If this be ow- 
ing to the nature of that land* perhaps lime might pre r 
vent the difeafe. 

IX. According to this writer, . all forts of grain 
wear out and turn wild if Town too long on the fame 

land i 
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land; the fame will hold good iu all forts of pulfe, 

pcafe, beans, and (as he conceives)*‘potatoes. It gene- v -y ^ 4 

rally happens, thatthofe who have molt curled potatoes 
plant very fmall fets. 

Eleven years ago he bought a parcel of frefh fets, of 


the golden-dun kind, and has ufed them without change 
to the prefent year, without any being curled. This 
he principally attributes to his having always planted 
good large fets. 

About four years fince, he thought of changing his 
fets, as his potatoes were too fmooth, too round, and 
much diminilhed in fize. But the curl at that time 
beginning to be very alarming, he continued his fets 
fall part of his miffing laft year, he was obliged to 
buy new fets this fpring, which, being fmall, were curled 
like other people’s. 

He allows, that the curl has frequently happened to 
perfons who have ufed large potatoes for fets ; for, as 
all roots are not equally affeded, fome curled ones may 
be mixed with the reft. 

To prevent the evil, cut your fets from clear and 
middle-fized potatoes, gathered from places as clear of 
the curl as poffible 5 preferve them as ufual till fpring. 
If any* are harder, or grafli more in cutting than ufual, 
caft them afide. He would alfo recommend the raffing 
a frefh fort from the crab produced on the forts leaft 
affe&ed, which in Lancafliire are the long-duns. 

X. Set potatoes with the fprits broke off, and they 
will (fays the writer of this letter) be curled ones ; if 
fet with the fprits on, they will not be curled. Again, 
take a potato which is fprit, and cut a fet off with two 
hghts : break one fprit off, and let the other ft ay on. 



tiwsorr c* 

it ; the former will be curled, and the latter 

ftaxfe ■ 

will not. 

When you have holed pur potatoes, take them oW 
before they are fprit, and lay them dry until you have 
fet or fown them, and you will have no curled pota- 
toes - 

XI. This writer was at the expence of procuring feta 
at fifty miles difiance, and where this difeafe was not 
known. < The firft year’s trial was fuccefsful ; the year 
following he procured fets from the fame place, but 
one-fifth of his crop was infc&ed. By way of experi- 
ment, he planted fets from roots which had been infect- 
ed the year before, and fome of thefe produced healthy 
plants, free from all infection. * # 

As every effeCt mull have a caufe, he fuppofed 
might be fome infeCfc, which, living on'the leaves, gave 
them that curled and fickly appearance, as is the cafe 
in the leaves of many fhrubs and trees. But whether 
the infeCt is lodged in the old fets, and to be deftroyed 
at jjthe time of planting, or, pro9eeding from fome ex- 
temal caufe, can only be deftroyed afterwards, he is 
not yet certain, although he has made the following 
experiments. 

On a piece of ground that had not been dug tor 20 
years, he planted four rows of fets, which he knew to 
be perfe&ly clear 5 the drills were two feet diliant, the 
fets one foot diftant in each drill. He then planted 
on the fame ground four rows' with fets from curled 
potatoes, at equal diftances $ in each row were about 
20 fets. 

Lot 1 ft, The curled fets. 

N° 1. Without manure, I N° 3. In foot, 

, 2. In fait, - I 4. In quicklime. 


Lo; 
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Lot 2d, The clear fets. * 

ii J i* Without manure, | N° 3. In foot, 

■ 2* I11 fait, I 4. In quicklime.' 

Thofe planted in fait and^foot in both lots were de* 
ftrovcd. In Lot ill;, N° 1. and 4. all curled* Lot 2d, 
N° 1 . and 4. quite clear. 

This experiment was made on a fuppofition that the 
infeft lodged in the fet, and muft be deftroyed on plant- 
ing* But of that he is not fully fatisiied. He re* 
peated fait, foot, and quicklime, oh the branches of 
feveral curled potatoes. Salt deftroyed all he touched 
with it. Lime and foot had, he thought, a partial ef- 

St on the plants. After fome time, they appeared 
almoll as healthy as the reft. Thus, although he had 
done little towards the cure, he flatters himfelf he has 
pointed out the cauie, the infe£ls on the curled plants 
being no; only very numerous, but vifible to the naked 
eye. 

XII. This writer aferibes the caufe of the difeafe 
to the froft, and bad keeping in winter and fpring be- 
fore fetting. They are liable to be damaged by froft 
after they are fet j but this may be prevented by co- 
vering: If it be alked, why froft did not injure them 
formerly ? he anfwers, it is only the new kinds which 
are apt to curl. To this may be added, that lefs care 
is now taken of the # feed than formerly. To prevent 
the latter, let them remain in the ground covered with 
haulm or litter till the time they are wanted for let- 
ting; and, in cafe no froft touches them afterwards, 
they will be free from the difeafe. 

XIII. Tliis writer fays, the red potato was as gene- 
rally planted as the winter white and the Lincolitfiiirq 
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kidney are now* The firft, being a later potato, did 
: ■ i not fprout fo early as the others. The white fprout 
very early, and therefore fliould firft be moved out of 
the place where they have been prcfcrved in the winter. 
Inftead of that, they are often let remain till their 
roots and fprouts are matted together. On feparating 
•them, thlcfe fprouts are generally rubbed off, and they 
are laid by till the ground is ready ; during which inter- 
val they fprout a fccond time : but thefe fecoml fprouts, 
being weak and languid, will flirink, ficken, and die j 
and the fruit at the roots will be fmall, hard, ill-lhaped, 
and of a brown colour. 

Now, if putting off the fprouts once or more, be- 
fore the fets are put in the ground, be the caufe (as 
he verily believes it is) of the curled difeafe, an eafy 
remedy is at hand. When the potatoes intended for 
fets are dug up, lay them in a weft afpe£t as dry as 
poffible : in fuch a fituation they will not fprout fo 
foon. The beft time for removing moft forts, is the 
firft fine day after the 24th of February. Cut them 
into fets as foon as poffible, and let them remain co- 
vered with dry fand till the ground is prepared, which 
Jhould be a winter fallow. Lay the fets in without 
breaking off any of the fprouts, for the fecond will not 
be fo vigorous. This accounts for one fprout out of 
three from the fame fet being curled. The two Items 
not curled rofe from two later teyes, and were firft 
fprouts. The fprout curled was a fecond, the firft ha- 
ving been rubbed off. 

XIV. This writer fays, that laft fpring one of his 
neighbours cut and fet, in the ufualway of drilling, 
fome loads of the largeft potatoes he ^ould procure •, 
^nd more than half of them proved curled. Being ^ 

■fw 
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few fets fliort of the quantity wanted , he planted fome Difcafes o? 
very fmall potatoes which lie had laid by for the pigs* 

Thefe being fully ripe and foiid, there was not a cnrled 
plant among them. He apprehends, the others being 
curled was owing to their not being fully ripe. 

XV. Of late years, this writer fays, great improve- 
ments have been made in fetting potatoes and cutting 
the fets. The ground is drefled cleaner and dunged 
ftronger. Many people, in drilling, wrap up the fets 
entirely in the duug; by which means, though their 
potatoes arc larger, the difeafe feemsto be increafed. 

They alfo cut their fets out of the richeft and largeft 
potatoes, which is perhaps another caufe of thi$ evil, 
fn cold countries, where they fer their owm feed, 

■which lias grown on poor land, w r ith lefs dung, they 
have no curled plants. On the contrary, when they 
bought rich and large potatoes for feed* they have 
been curled in great quantities. He believes, the 
richnefs and largencfs of the feed to be the caufe of 
the evil; for he does not remember to have feen a 
curled Item which did not fpring from a fet of a large 
potato. 

XVI. This writer apprehends the curled difeafe in 
potatoes to proceed from a defeat in the plant a femiita- 
lisy or feed plant; and from comparing curled ones 
with others, there appeared to be a want of, or ina- 
bility in, the powers of expanding or unfolding the 
parts of the former ; which, from this defect, forms 
fhrivelled, ftjhred, curled Items, On examining fome 
of the fets at the time of getting the crop, he found 
ilienrhard and undecayed ; fo hard, indeed, that fome 
of them would not be foft with long boiling. : This 
Jed him to think, that fome manures might have the 
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fame effect on them as tanners ooze has on leather, 
and fo harden them, that the embryo plant could not: 
come forth with eafe ; but a clofer examination taught 
him otlievwife, and that they grow equally in all ma- 
nures. 

He thinks the moft confiftent and rational opin- 
ion is, that the difeafe is oceafioned by the potatoes 
being taken from the ground before the ftamen, or mi- 
niature plant, isjrfoperly matured and ripened. 

One of his neighbours, laft year, fet two rows of 
potatoes, which proving all curled, he did not take 
them up 5 and this year there is not a curled one 
among them. Such potatoes, therefore, as are defign- 
cd for feed, ihould be preferved as long in the ground 
as pofTible. 

XVII. This writer advifes fucli fets to be planted 
grow in mofs land j and, he fays, there will not be 
a Angle curled one the firft year. This is affirmed by 
the inhabitants of two townffiips, where they grow 
amazing quantities. A medical gentleman fowed laft 
year two bulhels of fets from one of the above places, 
and had not one curled ; but on fowing them again this 
year, he had a few. ’ 

Notwithflanding there feems to be a diverfity of opin- 
ions in the above writers, oceafioned by the different ap- 
pearances of their crops, and the feemingly contrary ef- 
fefts of the means ufed to prevent or cure the difeafe, 
we conceive that the following general propofitions may 
be fairly drawn from the whole, i. Thafc fome kinds 
of potatoes are ( cateris paribus) much more liable to be 
'affe&ed by the difeafe than the reft ; and that wha* are 
called in England the old-red, the. golden-dun, and the 
Ippg-dun, are the moft free from it. — 2. That the difeafe 
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is occafioned by one or more of the following caufes, Difeafestfi 

* w plants 

either fingly or combined:- rft. By infe&s :>2d, By froft,*.— V p 
either before or after the fets are planted : 3d, From 
planting fets out of large unripe potatoes : 4th, Frofn 
planting too near the furface, and in old worn out-ground:’ 

5 th, From the firft fhoots of the fets being broken off be- 
fore planting ; by which means there is. an incapacity in 
the planta feminalis to fend forth others fufficiently vigo- * 
rous to expand fo fully as they ought. — 3. That the moft 
fucccfsful methods of preventing the difeafe, are cutting 
the fets from fmooth middle-fized potatoes, that were 
fully ripe, and had been kept dry after they were taken 
out of the ground ; and without rubbing off their firft 
fhoots, planting them pretty deep in frefh earth with a 
njixture of quicklime, or on limeftone or mofs land. 

A correfpondent of the Bath Society is convinced* 
that, whatever may be its caufc, the fault itfelf is inhe- 
rent in the feed ; and has communicated the following 
method of avoiding it : “ I made a liot-bcd in the fol- 
lowing manner (which method I have ufed ever fince) : 

1 laid horfe dung, &c. (as is generally ufed in making 
hot-beds), about 18 inches thick; over which I fpread 
a layer of fine rich mould about four or five inches thick: 
upon the top of this mould i laid, in different divifions, 
a certain number of potatoes of various forts, fome of ' 
my own growth, and others bought from different parts, 
and covered thefe lightly over with more mould ; they 
foon came up. I then obferved which was freeft from 
the blight ot curl ; for if there were not more than one 
defe&ive in forty or fifty* I concluded I might fetof that 
fort with fafety. This method I have now pra&ifed 
near twelve years, and never loft my crop, or any part 
thereof worth mentioning ; whilft my neighbours, who 

followed 
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followed the old method, were frequently difappointetl 
in their crops • and to the'beft of my knowledge, all 
thofe of my neighbours who have of late been perfuad- 
ed to take the trouble of ufmg the fame means as myfelf^ 
have never failed of fuccefs to their utmoft wiflies in 
one inlfance ; nor do I ever think it will fail, if duly 
attended to* The fault being fome hidden caufe in the 
feed unknown at prefent, and 1 believe incurable by any 
means, at lead which have yet come to my knowledge ; 
my reafon for planting my hot-beds fo foon is, that if 
the froft hinder the firft experiment, ot they all prove 
badi I may have time to make a fecond or third, if ne- 
eeflary, with different forts of feed, before the proper 
foafon arrives for planting in the fields and grounds ap*- 
pointed for the great and general crops.” * . 

In addition to the information upon this fubjedt, which 
has been obtained by nieans of thefe focieties, various . 
other fpeculations about the caufe and cure of this dif- 
eafehaveof late been introduced to the notice of the 
public *. In particular it has been ftronglv urged, that 
the difeafe is almoft always occafioned by infedls* It 
is faid, that on looking at the roots of fuch potatoes as 
grow up curled, it will uTually be found, that the bear* 
ing plant is devoured and excavated by fnails, centi- 
pedes, or beetles. Sometimes alfo, though more rarely, 
the curl is fuppofed to arife from the leaves themfelvcs 
being infedted with minute animalcula. Hence, in rich 
foils in the neighbourhood of cities, and well manured 
gardens, the potatoes are moft fubject to the curl, be- 
caufe fuch infects as devour the feed abound moft in 

"thefe 
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thefe foils. The infe&s are thought to preftfeone po- 
tato to another. They will hardly touch a yam. A p6-< .a 
tato from a late part of the country, which has been 
hardly ripened, the vermin do not feem to like •, but a 
potato that has been fomewhat fweetened or mellowed 
by the froft, is fuppofed to be greedily devoured by 
them. f . ■ 

An ingenious notion concerning the caufe of the dif- 
eafe has been fuggdted from attending to the hiftory 
of the plant in this country. -The potato plant was in- 
troduced into the illand of Great Britain from a climate 
much warmer than ours, as early as the reign of Queen .'■£ 

Elizabeth but it is a fingular circumftance, that the 
curled difeafe did make its appearance till within lefs 
than 40 years ago. Indeed *, the difeafe is faid to have 
firll occurred in the year 1764, in the very diftriil of 
Lancjfhire where potatoes had been iirft cultivated. It 
is alfo faid, that the Surinam potato, and fome other kinds 
which have been more recently introduced into our cli- 
mate, have never yet exhibited any fymptom of the CujrJL 
It is farther faid, that till within thefe 40 years the pota- 
to plant never brought its feeds to maturity in this coun- 
try, though the roots were in full perfe&idn ; that the 
Surinam potato and others lately introduced do not as 
yet produce perfect feeds at the top of their Item ; and 
that potatoes, which have been cultivated for a length of 
time in bleak and mountainous fituations, are ftill in 
the fame ftate, and do not bring their feeds to matu- 
rity. Hence it is endeavoured to be inferred, that 
there exifts a connexion in the nature of the plant be- 
tween 


* Trtmfati, Sc. fir Encvuragement of Ark , vol. viii. 
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tween tjEusr difeafe and the. ftate of maturity to which 
t— % -f the feed is brought. It is fuppafed, that the plant in 
unfit at otice to afford mature and perfect feed at the; 
fummit of its Item, and alfo roots capable of propagat- 
. ing it in perfection. From thefe preinifes it is fuggdied, 
that, to prevent the curl, it will be neceffary to procure 
feed potatoes from mountainous fituations into which 
the difeafe has not yet come, becaufe the plant has never 
produced perfect fruit at the fummit of its item ; or an 
attempt may be made to procure more perfect feed from 
die ordinary kind of potatoes, by deftroyiug the flowers, 
■which may have the effect to prevent the plant from 
Being exhaufted by bringing to maturity both fruit at its 
fiuunmitand roots at its bottom* LalUy, it has been fuj* 
poled, upon thefe principles, that the difeafe may be 
prevented by rearing potatoes from the feed produced at 
die fummit of the ftem ; the mode of pra&ifing which 
will afterwards he explained. 

In the mean time, it may be obferved, that the fub~ 
je& lias been farther* difeufi'ed, in a Id’s fpeculativc 
manner, by an anonymous corrcfpondent of die Board 
of Agriculture *. This gentleman does not confider the 
curl as a fpecific difeafe, but as an accidental debility 
of thofe plants in which it occurs ; that we are not, 
therefore, to feek for a cure or preventive in a change 
of feed alone, as many have all along done, but in. 
complete attention to all that experience fliows to be 
neceflary to an accurate culture, and to their perfect 
growth. In this way alone, he thinks, there is reafon to 
expect that this very ufeful article of human food may be 

cultivated 
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■cultivated with the fame fuccefs as before its dreadful 

. _ Warns. 

lenemy the curl made fuch havoc m out crops, as of * — ,j 
late years it certainly has done- He deferibes die difeafe 
as occurring, in Mid-Lotliian, moft frequently from the 
following caufes : i ft, From planting potatoes on foils al- 
together unfit fot them. Being unable to penetrate a ftiff 
foil, potatoes require a light, pervious, or open mould* 

For a long period after potatoes firft appeared in the 
country, this circumftance was carefully attended to- 
They were planred entirely with the fpade, in the light- 
en fpots upon every farm. Hence, the plants rofe vigo- 
rous, and no curl was feen ; but on farmers wifhing to 
extend the culture of potatoes, they were tempted to 
pffant them on every foil, without regard to its nature, 
or, tendency to produce this crop. 2dly, Imperfect 
culture is deferibed as a frequent caufe of curling. A 
crop of potatoes h commonly ftrong, abundant, and' 
free from curl, in proportion to the previous culture 
given to the foil, and the care taken- to keep it dean 
after they are planted. Hence, it frequently happen^ 
that while a farmer who cultivates this root in a negli- 
gent manner, and upon a great fcale, by means of the 
plough, finds his crop deficient in confequence of 
N this dileafe ; his cottars and fervants, to whole ufe he 
allots fmall portions of potato ground, which they 
cultivate with the fpade, obtain crops free from curl, 
and often double in quantity to his, in proportion to 
the extent of ground which they occupy, jdly, Small 
roots, or too fmall a portion Cut off along with the eye, 

» that is to ferve for feed, appears to be a caufe of curl. 

In the ,cafe of grain, it feldom happens, unlefs in very 
fine feafons, that fmall feed produces a large crop ; arid 
it is thought that fomething fimilar may occur in the 

cafe 
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l^iXes of cafe of ^potatoes. As the young plant mud always de- 
rive its earlied nouriftiment from the root, out of which 
it fprings, before it is capable of feeking its food in the 
furrounding foil, tliofe plants, whofe early growth is 
bed fupported andioftered, mud be expe&ed to reach 
the greated perfedion. To fubjed thefe ideas to the 
ted of experiment, 64 fets w ere planted ; 16 of wdiich 
“were full grown potatoes, 16 from fmall roots, in which 
no curl appeared when in the field, 16 from roots raifed 
from the feeds two years before, and 16 from roots of 
plants drongly curled. They were all planted in the 
fame^manner, in a light (pi), in parallel furrows, with 
a moderate quantity of dung, and covered to the depth 
of three inches. Of thofe taken from large potatoes, 
none were curled, and the plants were drong and heal- 
thy. Some good plants appeared in each of the other 
rows, but nearly a half of the whole was curled. The 
proportion of curled plants was rather greated in thofe 
raifed from the feed. 4thly, Sets taken from roots 
t}iat have fproutod early, and from which the germs 
have been rubbed, are faid never to fail to produce 
curl. jthly, Too much, as well as too little dung, 
appears to have an influence in producing curl 5 the 
fird probably by corrupting the germ of the 1 young 
plant, the latter by not being fuflicient to produce vi- 
gorous plants. Hence, attention ought to be paid to 
the regular fpreading of dung^wdiich ought not to be 
thrown about in a carelefs and flovenly manner,- which 
allows fome plants to have none, while others are co- 
vered with it to the depth of fcvcral inches. 6thly, TFoo 
deep, as well ns too (hallow planting, gives rile to the 
curl. Jo afeertain the proper depth, 1 2 ware planted 
at iSgjpches deep \ the fame number at the depth of 

l id 



AGRICUtTtm*. 


1 6 inches, and of 14, 12, 10, 8 , 7, 6 , 5; 4, 3, and ^fes^rf 
2 inches; and 12 were fo lightly covered, that they v — 
were not, perhaps at the depth of one inch. The 
lets were all from large roots, of the fame crop, cut as 
nearly as poflible of the fame fize. They were all 
planted at the fame time, in the firft week of April, in 
a light dry foil, and they all got the iame quantity of 
dung. The plants at the depth of 1 and 2 inches ap- 
peared firft ; but they were weak, and fome pf them 
curled. Tliofe at 3, 4, and $ inches, were all ftrong, 
and free from curl. At 6 and 7 inches, they were alfo 
healthy, and free from curl ; but they were three weeks 
later in getting «ft>ove the ground than thofe that were 
thinly covered, and the plants were neither fo ftrong, 
nor the roots lo large. Thofe planted at the depth of 
8 inches role Hill later, and were all weak. — Nine out 
of the 12 were curled. Of thofe planted at 10 inches 
deep, only tour appeared ; and they were fo wreak, 
that they foon withered and died. Of thofe deeper 
planted, none ever appeared. On digging them up at 
the end of two months, thofe at 16 and 18 inches deep 
were found unchanged ; w r hile fome of thofe at the 
depth, of 1 2 and 1 4 inches, had put forth fome feeble 
germs not exceeding the length of an inch. Thofe 
planted at 3 and 4 inches were evidently the ftrongeft 
during the whole feafon, and their roots largeft. Hence 
to procure an early, abundant, and healthy crop, 3 in- 
ches appears to be the belt depth for planting potatoes. 

7thly, Whatever injures the new fets or the germs af- 
terwards may produce curl : fuch as the trampling pf 
horfes feet at the time of planting ; their being par- 
tially covered with ftones or hard clods of earth ; deep 
harrowing, when the young {hoots are advancing ; and 
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fi^afes of grubs, fqails, or infers attacking the germs at firft, 6r 
>■■■ v * ,t the Items afterwards. . Hence, 8thly, The curl was pro- 
duced to aij uncommon degree upon a field of ftiffland, 
by paflfing a roller over it, about a fortnight after plant- 
ing* 9 thly, The Hate of the weather when the crop 
is young may produce the curl. Rain alone will not 
do fo, if it be not allowed to lodge ; but a long con- 
tinuance of dry weather, efpecially with cold winds, 
when the llioots firft appear, is apt to produce this dif- 
eafe, and alfo hoar-frofts in this early Hate of the crop. 
Hence, it is thought, that the three firft weeks of April 
anfwer bell for planting potatoes in the fouth of Scot- 
land and north of England, as they do not, in that cafe, 
appear till the middle or end of May. From all th<»fe 
remarks it is conculded, that, though with the bell ma- 
nagement, the curl can never be completely banilhed 
from our fields, yet with due attention to the leading 
points above mentioned, it may be prevented from being 
attended with any ferious mifehief. 

As no information upon this rr.terefting fubject 
ought to be overlooked, we think it necdlary to ftate, 
that the following plan for preventing the curl in po- 
tatoes has very recently been laid before the public, 
by an anonymous correfpondent of the publiihers of 
the Farmer’s Magazine, who aflerts, that he lias adopt- 
ed with complete fuccefs. It confifts of uling for 
feed what are called potato beans . Thefe beans are a 
dark brown excrefcence, larger than a horfe bean, 
which grows near the ground, on the haulm or ft raw, 
generally, it is fuppofed, where it has been broken or. 
wounded. They are draped like potatoes, and, have a 
number of eyes, from one of wfcfich grow two fmall 
leaves* It is raid, that eight or ten years ago, feveral 

of 



, AGRICULTURE. 

ri thefe potato beans were planted merely to try if Obftacfei 
rhejr would grow, and that they produced a great ° t ur" CH . 
number of common fized potatoes, but of a bad .qua- ' * 1 

lity. Thefc potatoes, however, being cut and planted \ 
next year, produced potatoes of an excellent quality, 
and in great pleSfly. Since that time, a number of 
beans have always been planted fufficient to produce 
enough of potatoes for next year's feed. They are 
planted at the fame diftance, and treated in every re- 
ipe£fc in die fame manner with common fets ; and their 
produce is equally plentiful. No other change of feed 
has ever been neccflary. 


SECT. VIII. 

OT TIJl OU iACLES TO AGRICULTURAL IMPROVEMENT. 

* 

BeiorE proceeding to the practical part of the fub- Moral and 

it may be proper to take notice of fome of the mo- 

1 il and political circumftances which refill the progtefs agricultural 
r , * t . . . . t improve* 

or the art of agriculture, and which ought not to be mints. 

overlooked by perfons engaged, or who have an inten- 
tion to engage in it. 

One of the firfl and m’oft obvious obftacles to the ignorance, 
improvement of this or of any other art confifts of the 
ignorance of its praQitiofters, or of its being carried on 
by perfons of* - ! an illiterate and unintelligent charadtet, 
who are unable to take a comprehenfive view of the 
piinciples of their^rofeflion, or who have not fuilicient 
turiofity to inquire after the bell modes of pra&ice, or 
undemanding to difeern the value of any new prac- 
Vol. I. N tices 
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OWhd« *|i ceg that ate explained to them* It ought never to 
forgotten, that the art of the hufbandman is an in- 
W- v 111 ' trfcate and extenfive one, and that one of the chief 
circumftances which has hitherto prevented its im- 
provement has arifen, as already mentioned, from the 
fecluded fituation of perfons engaged in it. They are 
fcattered over the face of the country, inftead of being 
colie&ed together like other artifts in towns, fo as to 
be enabled to derive aid from each other’s experience. 
Fortunately this difficulty is parting aw ay, in confer 
quenCe of the diffiu/ion of agricultural knowledge, by 
means of the gTeat number of publications upon that 
fubje& which are gradually introducing themfdve* in- 
to the remoteft comers of the country. Perfons re* 
ceiving a liberal education, particularly at the univer- 
fity of Edinburgh, have now alfo an eaficr opportuni- 
ty than formerly of acquiring a knowledge of the prin- 
ciples of this art, in confequence of the eftablilhment of 
a profefforfliip of agriculture, which has been endowed 
by a private gentleman, Sir William Pultcney. Even 
with all thefe advantages, however, aided as they are 
by the exertions of the Board of Agriculture, it can 
never be expe&ed that this art can reach its ultimau. 
degree of perfe&ion, unlefs a confiderable numbv.; of 
the perfons engaged in it are men of intelligent charac- 
ters and good" education, who will call in the improve- 
ments which are making in other fciences as well as in 
this art, in diflant countries, to the affiftance of their 
perfonal experience. 

In fpeculation, at leaft, nobody will deny the utili- 
ty of general knowledge towards fuccefs in this profef- 
fion ; as it is evident, that nothing excellent can be ac- 
complHhed by a very ignorant perfon in agriculture 

more 



more than in any other art. It has unfortunately happen- Obftt$ 
*d, however, in feme quarters of the country, that the t0 ^ 
introdudion of agricultural improvements has, for fome 
time been delayed, in confequence of the unfuccefsful 
efforts in this department of hufinefs of fome men 
otherwife accounted intelligent, who had rafhly enga- 
ged in hufbandry. Men of fortune, when they engage 
in this or in any other undertaking, are apt to difre- 
gard expence when a favourite objed is in view 1 , and 
are unwilling to leave any thing to nature or to time. 

Hence they introduce coftly implements of hufbandry, 
and laborious modes of cultivation, upon a rude, and 
perhaps upon 5 poor foil, in a cold and unlheltered fitu- 
• ation. Having lavifhed away much money to little pur- 
^pofe, they become difgufted, and abandon the purfuit 
of agriculture as unprofitable ; and thus their example 
comes to be regarded by the ignorant as a warning 
to avoid every kind of novelty : which neceflarily puts 
an end to improvement, becaufe all improvements ;\re 
new. , 

Such occurrences, however, onljp eftablifh the truth 
of the maxim, that a little learning is a dangerous 
■"Thing; a partial knowledge of agriculture leads' to 
btfiy fehemes, fanguinc hopes, and raih undertakings ; 
whereas a corred acquaintance with the nature of a foil, 
the climate in which it is Situated, the market which its 
neighbourhood affords, and the expence of fearing and 
bringing thither certain crops, leads to moderate and 
rational^jatfws, and to flow but fure fuccefs. . This 
remark naturally introduces the confideration of a point 
of ipuch importance both to individual hufcandmen and 
to the general improvement of the art j which is, that 
every perfon engaging* in the prpfeffion of a huiband- . 
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Obftaclcs man, ought to be well inftruded in the belt mode of 
ttfre. CUl "heeping regular accounts of his affairs, and ought 
* never to negleft, any more than* a man engaged in 

commerce, to keep a correct arithmetical record of all 
Importance his tranfaftions, and of hi 9 profits and Ioffes. The want 
accounts. 1 of attention to this point has hitherto been one of the 
greateft caufes of the flow progrefs of the art of agricul- 
ture, artd alfo of the want of fuccefs of many individuals 
in the pra&ice of it. This fubjeft is fo well difeuffed in 
the Annals of Agriculture *, that, . although it is a long 
quotation, we account ourfelves juftifiable in inferting 
it in this place. 

« There is not a fingle ftep,” fays this judicious wri- 
' ter, u in the life of a farmer that does not prove the* 
advantage of his keeping regular accounts ; and yef 
there is not one in a thoufand that keeps* any. This is 
one, among the many inftances, in which the unenlight- 
ened fituation of the practifers of the art is the evident 
reafon for the backwardnefs in which' the art itfelf is 
found by any man who fearches for the principles de- 
duced from pra&ice, which ought to give it the regu- 
larity of a cultivated fciencc. 

“ A few rough* memoranda or figures, to yield a grots 
account of the general receipt or payment, are tiiual- 
ly the greateft,exertions that common farmers, who pre- 
tend to keep accounts, make in this line. 

“ The advantages of clear accounts are obvious in 
every other purfuit in life : and to co»dv£t thofe of a 
merchant, by the Italian method of double *ntry, has 
been an effential branch of education for the daffes in- 
; * * tended 
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tended for commerce. Men engaged in large fpeculations 
who are not regular in their accounts, are always -fup- 
pofed, by the prudent part of the world, to be in a' dan- 
gerous fituation ; nor is there a greater reproach to a 
merchant, (hort of a£tual bankruptcy. 

“ But agriculture is deftined to be, m all its detail, 
ah exception to every thing elfe. Men engage in it 
without previous education, or even ftudy or iiiquiry; 
and they condud large concerns in it without thofe ac- 
counts known to be neceffary in every other purfuit. 
With the loweft and mod uneducated farmers this is 
pardonable ; but what excufe have gentlemen for fuch a 
conduct ? 

It ihould be remembered, that experimental agricul- 
ture, or even thefe ideas, more or leis detailed, which 
we meet in converfation, mull depend for their juftnefs 
very much on the accuracy of accounts. For a fuppe- 
iitioa deduced from general .obforvation on a farm, and 
grofsly conceived, mult fall exceedingly fljort for cor- 
reftnefs of the regular detail of exa£t accounts. 

“ The general fa£t is however admitted, and accord- 
ingly it is common to hear gentlemen fpeak of their 
accounts. But, unfortunately, they ate ufually kept in 
fucii a maimer as to prove rather the means of fortify- 
ing prejudices than removing errors. Ail thofe que- 
ftions of nicety where the contrails are not exceeding- 
ly ftrong, relative to the comparative profit of different 
foils, of diflfcrent courfes, of different applications 
of th foil, of different modes of culture, &c. 
depefid entirely on accounts. Keep your accounts 
in the mode of one man, grafs is more profitable than 
tillage ; keep them in a’ different method, and the con- 
trary thail be die refult* The variety in the mode of 
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^Agricui kee P in S ^efe ^counts is very great, and even among 
ture. gentlemen of confiderable attention, carefulnefs, and 
accuracy. 

cc This conies from the great and undoubted dif- 
ficulties which rife in a thoufand forms, whenever 
an attempt is made at pofitive accuracy. They are not 
imaginary, but real difficulties, and fuch as will de- 
mand a very confiderable attention to obviate. I have 
refle&cd on the fubjeft for many years *, and they are 
few in which I have been fatisfied with my approach 
towards accuracy. For while there are dirt incl ions 
that muft everywhere he kept up, there are many mi- 
nutiae that muft be iacrificed, in order to render the ac- 
count tolerably eafy to keep without an attention that a 
man in an aftive line of life cannot give. To keep tc 
this medium is the great difficulty. 

“ The nature of the farm muft in fome inftances re- 
gulate the mode of the accounts. Suppofc a man has 
the evil of an open field, or M T ith feraps and bits of 
land fcattered among his neighbours ; in fuch a cafe 
it is impoflible for him to keep an account for every 
field : and yet this is one of the mod indifpcnfible 
points that in general muft be adhered to ; for he who 
does not know what every field has paid him, is de- 
ficient in the very foundation of experience. In this 
light all little fields on a large farm are nuilances ; they 
derange accounts entirely if the greateft attention is not 
paid, and they are as inconvenient in cultivation, and 
attended with as much lofs in headlands and Orders, as 
they arc ruinous to any exaftnefs of account. ’ 

“ But as many perfons keep accounts without at- 
tending to this point, I would obferve, that when all 
the wheat,* all the barley, all the oats, &c. are refpec- 
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tlvely thrown together, fome very eflential objects of Obftacles 
experience depend on guefles which ought to be afcer- t0 uirc^ 
tained corre&Iy. Has fallow, or clover, or beans, paid \" l_/ 
belt, as preparations for wheat ? How is that queflion 
to be anfwered if all are huddled together in one barn 
or flack, and meet in the fame account ? The farmer 
can guefs nearly . He may : but go to a chemift, a phy- 
fician, or a mathematician, and afk them if their fciences 
were puflied to their prefent perfection by accepting . 
fuch guefles inilead of experiment ? Beildes, they are 
in their nature quite uncertain ; and when a compari- 
fon is formed by two guefles, a very little error in each 
will amount to lb much in both as to overturn all au- 
thority* Another point is, a man’s guefs being influen- 
ced by a favourite theory : a rigid friend to fallows, 
when he draws, by guefs, a comparifon between them 
and beam* will be apt, in the nature of things, to be 
partial : he fhould not put himlelf in the fituation. He 
who would abhor the idea of faififying a fa£l that is 
before him, might guefs, at leafl, without fuificient ac- 
curacy. 

a If the fields arc not very fmall, the inconvenience of 
keeping crops feparate is little. Stacking corn is by 
far better underftood and executed in the ifle of Wight 
than in any other part of the kingdom : a great flack 
is rarely to be feen there \ a farmer that has 500 acres 
of com, has none but fmall ones. With fuch, accounts 
are kept fepar.y!e with great facility al lead,, if there 
there are^^culties in it, there are others we lhall meet 
witlv/bundantly greater. , 

<^To fow one. field with feveral crops at the- fame 
tir^e, part wheat, part clover, &c. is very bad and in- 
convenient management, and ought to be avoided, were 
N 4 accounts 
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ObJUclcs accounts out of the queftion. If it cannot be fhunncd 
^ they mult neceffarily be more complex, « 

ljirr- T -nL, j u firft*obje£t in keeping accounts is to afeertain 
die expences in order to divide them properly — Rent, 
ty the, • and parifh taxes. 

u Thefe articles demand three accounts to be kept 
feparate j but tliey are all to be arranged on the fame 
principle. The amount of the two lait, when known, 
which is at the end of the year, muft, like the 
rent, be divided over every field for which an ac- 
count is kept : this is very eafy when the meafure of 
’the fields is known. I need not obferve^ that the farm- 
er in dividing the rent* ffiould do it as exactly and as 
fairly as poflible, and that tire two other articles ffiould 
be proportioned to the rent. » 

“ But here occurs one difficulty, which is, I confefs 
puzzling. It is the difference between the grofs and 
the neat meafure of the fields of an iuclofed farm. 
The hedges, ditches, and borders, take up in many farms 
a confiderable portion of the field ; from an eighth to 
a twelfth - 7 and in fome even more. Now if they arc 
reckoned, and accounted for as part of the field *, then 
the aereable produce is affe&cd, and even the profit r r 
the hufb’andry, by a circurndance not efientiaily con- 
i’ nefled with it ; and if two fields are compared in their 
hufbandry, that maybe mod advantageous which has 
lead border, and for that reafon $ which w'ould derange- 
a comparifou entirely. I know but oneSway of getting 
rid of this difficulty, which is, to meafure tfefcr&^at con- 
tents, where die plough goes in an arable fiekl* and 
where the feythe goes in a grafs one ; and then deduct- 
ing the total of thofe mjeafures from the grofs contents 
of the faro?, tlirow the difference into one account by 
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itfelf under the title of fences and borders ; to which Obftariqr 
account muft be charged the proportion of rent, tythe, 10 ^^^ 

and pari ill taxes. If wood is cut or grubbed from thefe * 

borders, or grafs is mown from them, the value of -the 
wood or hay to be credited ; the expence of the 
fences to be charged ; and the balance of the whole, for 
it may everywhere be expected to prove lofing ac- 
count confidercd as the cxpence of fences and acreably, 
divided over the whole farm, like rent, tythe, or pariih 
taxes. The only perfon who ever had an attention to 
this accuracy was Mr Baker, experimenter to the Dub- 
lin Society. He publifticd a map of his farm, with die 
grofs and neat contents of every field. Tor want of 
obferving this precaution, many experiments have been 
made, and many conclufion* drawn which are mere 
errors. 

u Sit nil: j •'xpcnccs may be the title of an account 
which muft have place on every farm. Whatever pay- 
ments concern the farm in general, and not any Held 
or obje£l in particular, and are not included in the pre- 
c?ding articles, muft be entered under this title. In- 
2 lances are, a bailiifs falary, payments to pat or mole- 
“ -tcjicrs, mending roads upon the farm, expenees at 
market, See. See. 

u H r ear and fear includes all payments to blaek- 
fmith, carpenter, wheelwright, harnefsmaker, &c. But 
in die divifion c<f this article there muft be a variation 
from the preceding: they are divided over the whole 
farm *, hurl thefe muft be proportioned differently ; 
the a/tble lands will abfovb the greateft part of thele 
ex deuces ; mowing grafs very little ; and feeding gtafs 
ftift lefs. But to avoid any arbitrary' eftimation when a 
rulf can be eftablilhed ; the proper mode of .^dividing 

this 
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; QMticIes tills expence per acre will be by making the expence of 
^ tiuc!. CUl the teams a rule for it ; to find how much prr cent- 
v or in the pound of the team-account, this expence of 
wear and tear amounts to, and charge it accordingly. 

The team-account is that which is in genera! more 
miftaken tl*an any other oil a farm. Nothing is more . 
common than every day to fee accounts in which plough- 
ing is charged at 4 s. an acre, or at 5 s. or at 10$. or 
whatever may be the hiring price of the country ; but 
few words are ne ceflary to fticw that this is entirely fal- 
lacious; it is probably much under the leal expence. 
Every practical farmer muft know that the way to hove 
cheap tillage is to keep the teams well employed : when 
a man’s own work is done, his team iland? hilt, if lie 
does .not employ it for his neighbours.; to do vine;., 
he will work for them below the value, and yet find 
fome advantage in it. In confoquenco of fuch a con- 
duit being common, to fay ..hit inch is ?h: price of 
tillage can never be* accurate. It has by no mu ns 
that beft accuracy of price , bccoufc you cannot buy 
your commodity when you want it; 'and he who de- 
pended on the market for all the work of his farm 
would foon find the date of his fields calling for a ^ery 
different fyftem. 

« The means of ascertaining the real expencc of all 
team-work is very obvious ; but depends totally and ab- 
folutely on accurate accounts. So much in fummer for 
their green food ; fo much hay and oats aaten ; fo much 
for fhoeing and farrier ; fo much for the afcwtal decline 
of value ; and fo much in labour for attendance^ give 
the real expence of the team. In order to divide vhis 
total expeace among the work executed, a day-boo^ is 
^ce^H^which a man Stay keep himfelf, or trull tojlur, 

bailitf* 
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bailiff, as he plcafes. It mud contain the work of the Obstacles 

. , toAgncul 

teams and men every day in the year, Specifying the tine, 
field or bufincfs tliey are employed in. At the end of T ’ 
the year the amount of the expence is proportionally 
divided among the work, and the cleared truth and 
cyrrettnefs are nece /Tardy the refult. 
x <c I ought to obferve, that this accuracy very de- 
finable for afccrtaining various circumftances. The 
comparative profit of grafs and arable land depends 
much on it. Some perfons, from too lightly eftima- 
tir.g the expence of teams, think arable the moll pro- 
fitable $ and others, whofe calculation of thofe charges 
runs perhaps too high, give too much into the counter 
ojfinion. 1 can eafily conceive that many ftrenuous 
advocates for fallows might lofe a little of their warmth, 
if they knew what the expence of ploughing an acre 
of hnu re : ■ was on their farms. Such inftances 
might be multiplied ; they are indeed obvious to every 
man capable of uniting the theory with the practice of 


u bufmefs. 

u The article of manure is much more complex ; and, 
up'-n the whole, the mod difficult account there is for 
fuller to keep. It mud be arranged under the title 
farm-yard; and it conne&s with fo many objefts, that 
no little care is neceffary to keep it, and with the great- 
eft attention fome doubts will (till remain. 

“ Suppofe the fyftcm to be that of carting a ftratum 
of marl over the yard before foddering begins *, tliat ex- 
pence is to be afeertained at once without any difficulty; 
but hojjr >s the draw to be charged ? cattle may be .put 
but Xm draw in this country at pd. a-week, and feype 
at6<L At. thefe prices a ton will pay about 5s. ; but 
whil^ the cattle may be thMfpfupported, the farmer 

may 
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'Wtim to tkt iftwtr at iff. awl /<?*. 
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- i%e price per ««A h art»w*«t ** •'*•'•* •• ••’ v u* 

take them 3t thofe Mrs, brejufe they hat-.- /! ■>>■■■ <„ «, 

enough of riwir own ; ..»/!<//> /' a/frn.mir,/ . 1 ; ^ 

value which cattle will really pay for the tt raw, whMt 

way be more or may lye lefs , the whole in unceiiai ! jj 

“But with the draw of one's own crop there in a double 
difficulty, been ufc there muft be two valuations initcad 
of one. We mull reckon fo much an acre or load foi 


k, and fo much a week for the cattle that eat it $ but both 
are fuppofitions. Among counter objections one mull 
choofe the lead. The heft method perhaps is to charge 
the farm-yard account w ith the price of the draw, ’ at 
which it could he fold, deducting the expence of carrying 
it out ; and to credit the fame account with the price per 
week of keeping the cattle ; which price is charged to 
the debtor fide of the cattle account, as part of the cx- 
pences of keeping them. Whatever labour is bellowed 
on, die dung, in {hovelling and cleaning yards, throwing 
up the urine, turning over, &c. is charged of courfe to 
it* When the whole is carted on the land, the total 
cxpence is divided by the number of loads, and thtf price 
per load afeertained. It is charged the year following 
(as the time conlumed will make that delay neceirary ) 
to the account of die fields on which it is fpread ; and 
though the whole advantage is by no means exhaufted by 
the crop, yet thtf whole expcnce mnft be charged to 
the' crop that receives it, or the accounts would be kept 
open fo long as to create confufion. 

The time of balancing die books every year 'foould 
b0 that of entering the farm. This is molt ufipl at 
the cvtfp df the year is not then diijbofcd 

"“of, 
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on whcr^ certainty can poflibly be gained, the old' year's * ture. 

accounts are to be kept open long after the r w year's Vinr 

ones are begun j that is, till die corn is all threflied 

and fold, till the fatting beafts are gone, and till all 

tljek circumstances are decided which relate to the 

{ Receding year. This is eflexitial to exadt accounts, and 

can by no means be dilpenfed with. In this cafe, va r 

luarions may be totally rejedled ; but there are others 

in which no management can exclude them : thefe 

arc, in live flock not bought and fold within the year, 

and implements , 

« A man may ftock his farm with cows at iol. a 
pitfee; but if he fuppofes them fome years after to be 
wojth the fame fum, he will grofsly deceive himfelf. 

He muft value them every ' year, and alfo the young > 
ltock which he rears with a view to keep up the num- 
ber or for fa le *, and the rule by whicli he fhould make 
the valuation ought to be the price they would fell for 
Ht the moment. The fame management mult direct 
him with fucceflion beafts, bought or bred for fatten- 
ing, and alfo with a .flock of ilieep. On which laft 
head \ mull obfenre, that die want of keeping fuch ac- 
counts as I am describing,- is alone the reafon for a dif- , 
ferencc of opinion relating to the profit of (beep. Can 
any thing be a clearer proof of the barbarity of accounts 
as they are kept at prefent by ftock-mafters, than die fur- 
prifing queftion once in agitation among them, whether 
they gain or lofe bv their flocks, a queftion that has 
# arifen frjfiti Mr Macro's paper on that fubjeci publifhed 
in thiywork. Such uncertainty could not obtain if far- 
mers tept regular accounts. The defeription of the pro* 
fits ofja flock not being properly a calculation, but an 

account, , 
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OMStacles account, it ought to be tranfcribed from a man’s private 
Unfortunately they are kept in fuch ^ manner 
w J that difficulties multiply at every ftep in the endeavour 
to underftand them. 

w Implements muft all be valued every year ; and 
the balance, being the expence, carried to the wear and 
tear account which it makes part of. 

u One of the mod complex and difficult accounts, if 
not the mod fo of all, is that of grafs lands fed \ it in- 
volves itfelf with cattle of all kinds, with hay, with 
the team, &c. and in fuch a manner as to make an ac- 
curate reparation very difficult. How is the value of the 
feed to be, calculated ? If 28 . a week for a cow or bul- 
lock, or 3d. for a (beep is charged, it is merely arbi- 
trary. Mr Macro has ihewed us, by his grazing account, 
that fuch eftimates are to the lull degree fallacious. 
They imply profits, but allow nothing for lofles. On 
the other hand, if the actual profit or lofs on the live 
ftock be made the product \ in that cafe, the grafs land 
. xnuft be made a mere cattle account. There are obvious 
obje&ions to this •, but it is, upon the whole, much lefs 
obje&ionable than a valuation per week, which muft, in 
the nature of it, lead to nothing but error. On thp prin- 
ciple the account muft be kept in the following man- 
ner. 

<c One account opened for mowing ground , in which 
the rent, tythe, taxes, and all expenses in one total for 
'^every field mown, are carried to this* account ; and the 
credit of it to confift of the value at the market price, 
. (carriage deduced) of the hay mown as delivered to the. 
team, fatting beafts, cows, flieep, &c. which feVtoal ac- 
counts are debited with their refpe&ive confumpfrons. 

“ But the fields which are mown have alfo art; after- 

fcrafs. 
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rrafo, which is fed : this mull of neceffity he valued at Obftadw 
fo much # an acre, and charged to the account oi the jeed- tare. 
ing ground. There is no choice in this cafe, for any ,r " * r 
other mode would create confufion. 

u That account of feeding ground comes next. All the 
total debits of the fields fed muft be carried to it* The 
* ,'dit fide to ronfift of the food of the teams charged at 
the price per week, fuppofe as. and of that of any cattle 
taken in to joift. Thefe articles afeertain themfelves, 
but thofe which refill t from profit on flock kept are not 
fo eafily difeovered. 

w There is further a Jbeep accpunt, a dairy one, and 
another for fatting beafts. In thefe are to be charged all 
the expences peculiar to thofe articles, — fiiepherds wa- 
ges^ hurdles, market expences, See. to the flieep ; dairy 
fed, fuel, draw yard, &c. to the cows ; and the pur- 
chafe money^of lean flock to fatting beafts* 

“ Here, toftefore, at the end of the year, lies open 
before the accountant, five or fix or more unfettled ac- 
counts, not one of which can be clofed but by re- 
ference to each other. Hence arifes the great com- 
plexity of the farmer’s accounts *, but amidft this ap- 
parent^ confufion, order ttiuft be made to arife, or all 
our labour is vain. , 

« Further, the fatting beafts are put to turnips : the 
cows have turnips, the flieep have turnips > how is 
this to be accounted for ? This creates a new difficulty, 
but we mult examine the beft mode of clearing it. r 
“ If tlie cattle T account is charged with tjbe prime, ©oft 
oi the turnips, that is, with the expence of cultiva- 
ting them, it will by no means be fair, for the expence 
k ufiially, greater than the value; and -a man may in 
a turn 'p country buy them cheaper than he can culti- 
vate 
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G^ftacTe* rate them: he fubmits to a known Icfs, becaufe ii<? 
** tore*" 1 'knows he will be more than repaid in the barley that 
' "'follows them; but to transfer this loft to the cattle, 
would be unfair. The plain way of proceeding, there- 
fore, is to value the turnips at what they would fell 
for, and to debit the cattle-accounts with. their r^- 
fpective confumptions. But there are two prices / " 
turnips : one for carrying the crop on to another mans 
land; the other, for eating them in the field. The 
latter ought, to be the rate chofen on this occafion, 
charging the cattle with the labour and cxpcnccs of car- 
riage. 

; “ That tliere is a complexity in tins mode of arran- 

ging the accounts of live-itock is beyond doubt ; but af- 
ter the fteadieft and nioft reflc£tcd attention that I nave 

«■ 

been able to give it, I can fee no mode of fimplifying 
it. Submit to the rules liere laid down, a|gl you have 
the fatisfaclion of all the accuracy that* attainable ; 
but in any other method it will remain unknown, whe- 
ther the profit or the loft belongs to the land or to the 
‘ ftock that feeds upon it. 

u I am clear this method will be rejected by thofe 
who only read this paper in a common ivanfitor^ man- 
ner, without ftudioufly examining all the points on 
which the arrangement depends ; but to iticli as will 
refl£& on what they read, and give the due attention, I 
have little doubt but this method will appear the only 
Clear and fatisfa&ory one. 

“ When fo much profit is actually made, to divide it 
by a weekly account to the fields that fed the flock, is 
making an eafy calculation with full data befor^ you ; 
but to charge the ftock with fo much per week for feed- 
ing certain fields when you do not know but t|hc ac- 
i Count 
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count of flock may be lols, not profit, is calculating ni ’'*^s 

withaut any better data than mere iuppohc:o». # tun* 

u Such are, 1 apprehend, the principal difficulties in 

keeping the accounts of a farm. I do not oiler the mode 

as one that obviates all objections. I do not conceive it 

oollible to obviate all ; but I think that fewer iources oi. 

aiaccuracy will be found in it than in any other.” 

A fecund obfbtde to agricultural improvement, con- Pyvm.v 

0 . f>l Vubunri-j 

fills of the poverty of the hulbandnun, or of Ins want mC n, 
of capital, to enable him fully and completely to la- 
bour the lbil, and provide material* for its ameliora- 
tion. Complaints have often been made with little 
reafon, of the dbitinaev of farmers, and of the tena- 
cious manner in which they adhere to old practices, 
though demonlhated to be improper: But a poor man 
cannot a tier J to make experiments, or to hazard the 
ion of n crop for the chance of obtaining a more vu* 
i liable one by f‘>me untried practice. In coniequence 
of want of capital, large portions of territory remain in 
Some parts of the couutvy in a flute of nature, and con- 
fecucntly unproductive, both to the occupier and to 
proprietor. Both landlords and tenants, there- 
tore, ought to know, that a man who engages in agri- 
culture without a fuificient capital takes up a bad trade, 
m which ibmethiiig may be loll by both parties by the 
deterioration both of the foil and of the flock upon it, 
but from which neither the public nor tliemfelves can 
derive profit. 

it is difficult to point out the precile extent of" capital 
which a man ought' to pofl’efs, to entitle him to engage 
in agriculture. This mull necdlarily vary according to 
the circiimllances and fituation of particular diftricb ; 
and we can only propofc here to flute the general prin- 
V'OL. 1. O cipb’3 
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ciples which ought to be under the view of a man o ( 
fenfe, while confidering this important qucftion. We 
need fay nothing of the neceflity which is incumbent 
not only upon the hufbandman, but upon all perfons en- 
gaging in commerce, manufactures, or any other em- 
ployment, to make proviiion for the fivfl outlay of (lock 
and cxpence of labour neceflhry to be encountered befow 
the profits of the butinefs enable it to fuppojt itfelf. 
We pafs over this original ex pence, beeaufe it has no- 
thing peculiar to agriculture, and beeaufe its amount 
mult depend upon the extent of the farm occupied, and 
the manner in which it is to be cultivated. To thefe 
laft points only, therefore, we {hall rcq*uelt attention. 

A man about to engage in agriculture ought to pof- 
fefs iuflicient capital to enable him to occupy a farm # of 
fuch fize, as will put it in his power to do juliicc to 
himfelf, while, at the fame time, he docs full juilicc to 
the foil of which he obtains poifefiion : that is to fay, he 
ought, in the firlt place, to have l'ufficient funds wherc- 
w r ith to ftock and labour a farm of fuch magnitude, as 
will futliciently occupy his whole time. If his farm be 
fo fmall as to leave him unemployed for weeks or for 
months during the year, he can only be faid to, be a 
farmer at a time, or occalionally. At other periods he 
is either a man without a trade, that is, an idie man, 
vhofc exigence is fo far ufelefs to himfelf and to the 
community \ or he mult engage in other employments, 
which will withdraw his attention from his principal 
feufmefs* and fo far diminilh the intereil he takes in 
its fuccefs, as to render it far lefs likely to profper in his 
hands than it otherwife would have been. 

A perfon propofing to engage in agriculture ought 
not to evade die objection againft too fmall a farm, by 

propofing 
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propofing to labour himfelf like one of his fervants. Obftacles 
A mag of good education, which a farmer ought to be, ture. CUl 
mifemploys his faculties when he engages in the con- * 
Rant drudgery of manual labour ; nor will he be quali- 
fied to fulfil properly the duties of his fituation, if he 
occupy himfelf in this manner. Farming is a liberal 
art, and confifts in appointing and in fuperintending la- 
bour ; in keeping a record of its relult, and in deviling 
means for laying it out hereafter to better advantage. 

‘Were the farmer to hold his own plough, and perform 
other menial ferviccs, he could not have time to make 
observations, to think, to read, to go to markets, to 
meet with his neighbours, to ride through the pariffi, 

And county, and neighbouring counties. Farming is the 
lpofl difficult of all the arts ; and, as already mention- 
ed, nothing has retarded its advances fo much as one 
farmer not knowing what another is doing at a diftance 
from him. It is by no means here infmuated, that a 
farmer ought to be ignorant of labour or averfe to it. 

On the contrary, he ought to be able to hold the plough, 
to reap, to build and Rack, and to perform every other 
agricultural operation. He ought not only to be qua- 
lified to perform thefe operations, but he ought actual- 
ly to engage in them with alacrity upon every prefs of 
bufinefs, not only for the fake of having the work done, 
but to render the labour in which they are employed 
refpc&able and important in the opinion of his fervants, 
and to induce them to proceed in it with cheerfulnefs 
and vigour, which his example will have no fmall ten- 
dency to accomplifli. The general rule, however, with 
regard to a farmer’s fituation is this, that he ought to be 
regarded as the fuperintending head of a manufa&ory 
requiring more vigilant attention than other manufac- 
0 2 tories 
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Obilacles torics *, becaufc the bufinefs from its nature cannot be 
*° ture? 11 conducted in a mechanical train, but requires a <$iange 
; of operations and management according to the varia- 
tion of feafons and circumftances. If a man have not 
fufficient capital to enable him to occupy a farm which 
will place him in fuch a ftate of continued fuperin- 
tendcnce, it is evident that he does injuftice to him- 
. felf, and throws away his time by engaging in fuch a 
profelfion. 

At the fame time it is to be obferved, that a man 
a£b very improperly, who attempts to occupy a larger 
farm than his capital will enable him to manage with 
propriety and fucccfs. The perfection of agriculture 
confifts, in ordinary cafes, of labouring the foil by the 
moft perfect and frequent tillage, and of enriching 
by large quantities of manure. With regard to the for- 
mer of thefe, it evidently cannot be accomplifhed, with- 
out obtaining, at whatever price they may coft, the bell 
liorfes, the moft fkilful farm fervants, and the bell 
ploughs or other inllruments of hulbandry. An ex- 
traordinary outlay of money is alfo fometimes necefla- 
ry. It frequently happens that a foil is in a ftate 
unfit to produce valuable crops, which might no 
verthelefs, by an expence which it would amply re- 
pay, be fpeedily rendered extremely fertile ; as in the 
cafe of lands that require to be drained, or of lands fo 
fituated as to admit of a ftream of water being periodi- 
cally poured over their furface. It is evident, that a 
man commits a crime againll fociety who attempts to 
farm fuch lands, without poflefling fufficient capital to 
enable him to do them juft ice by introducing thefe im- 
provements. 

With regard to the importance of repairing the ex- 

haufted 
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haullcd powers of the foil by abundance of manure, owhcles 
and of the neceflity of a farmer pofleffing fuflicient, ca- ture, 
pital to enable him to do fo, too much cannot pofli- ’ ' J 
bly be faid. Nature is extremely grateful for every 
care bellowed upon the foil in this refpect : not only 
does {he repay with manifold intereft on ordinary occa- 
lions every cxpcnce of manure, however profufely laid 
out, but lhe even places the agricultural who adls li- 
berally in this way, in fomc ineafure beyond the reach 
of fortune. In calamitous feafons, when nations fufFcr 
in confequencc of fterility, the farmer whofc lands aro 
in excellent condition, by being richly manured, fcldom 
fails to reap two-thirds of his ufual crop, for which he 
'receives perhaps three times the ordinary price ; while 
other hufbandmen, pofleffing lefs ikilful iuduilry or lets 
capital, have to regret the total unprodutti vends of 
their fields. 

The expence of providing manure may be different 
in different fituations. In the neighbourhood of great 
cities it may amount to nothing more than the fum that 
is paid for it ; but at a diftance from thefe it becomes 
nec dTary for the farmer to be at the expence of pur- 
chafing, perhaps at a very high rate, a large flock of 
cattle, and to rear fuitable crops of turnips, See. for 
their food, that he may be enabled to enrich his lands 
by their dung. It may indeed be juftly faid, that in 
proportion to the quantity of cattle thus kept on a cer- 
tain extent of foil for die purpofe of renovating its fer- 
tility, and enabling it to produce heavy crops of grain, 
may the perfection to which the agriculture of any 
country has attained be fairly eilimated. 

In fhort, it is only by men poflefling a confiderabL* 
capital, that agriculture can be improved or carried on 
O 3 ki 
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* n a manncr * as 10 bring any portion of foil to its 
ture. utmoll degree of fertility. What Arthur Young^Efo.* 
^ ====>r ~ has faid of fmall farms and final! farmers applies, in 
truth, to farmers doflitute of fuflicicnt capital. « Let 
me demand of the advocates for I mall forms,” fays this 
writer, u where the little farmer is to he found who 
will cover his whole farm with marl, at the rate of ioo 
or 150 tons per acre; who will drain all his lands at 
the expence of two or three pounds an acre ; who 
will pay a heavy price for the manure of towns, and 
convey it 30 miles by land carriage; who will float his 
meadows at the expence of 5I. per acre ; who, to im- 
prove the breed of his foccp, will give 1000 guineas for 
the ufe of a Angle ram for a (ingle feafon ; who will' 
give 25 guineas per cow for being covered by a fine 
bull ; who will fend acrofs the kingdom to diftant pro- 
vinces for new implements, and for men to ufe them ; 
who employ and pay men for rcfiding in provinces, 
where pra&ices are found which they want to intro- 
duce on their farms ? At the very mention of fuch ex- 
ertions, common in England, what mind can be fo per- 
verfely framed as to imagine, for a fmgle moment, that 
fuch things are to be ciFc£ted by little farmers ? Deduil 
from agriculture all the practices that have made it flou- 
rifhing in this iiland, and you have precifely the ma- 
nagement of fmall farms.” 

We may farther mention, that a farmer ought to pof- 
fefs fuflicient capital, or fuflicicnt credit, to enable him 
to retain in his pofleflion his crop during fix or eight 
- months after it is reaped. It is neceflary, both for his 

own 
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own intereft, and for the intereft of the public, that lie Obfhukj 
fhoulci have it in his power to do fo. He him felt can- to 
not poflibly expeft to receive the belt prices, nor con- T 
fequently to obtain the juft profit which ought to refult 
from his profcflion, if he is under the i.-^ccifity of in- 
ftantly bringing to fale the produce of his farm, with- 
out being able to wait for the belt ftatc of the market. 

In a country in which commercial fpcculations are pre- 
valent, it is extremely neceflary, that farmers Ihould be 
able to keep back their grain for a time from the mar- 
ket, for the fake of protecting the public again ft the 
combinations monopolizing i peculators. Farmers 
themfelves are always too numerous a body to be able 
to injure the public by improper combinations to raife 
the price of grain ; but if they were in general needy 
men, under the neecliity of bringing their produce to 
market at the conclufion of the harveft, there would 
twill no means of preventing combinations of monied 
men from obtaining at all times a complete command 
over the price of provifions* and producing an artificial 
fturcity by buying up the grain. 

A third obftacle to agricultural improvement fome- Want of in- 
times arifes from the poflcflbr of the foil not having m lL 
fullicient intereft in it. In barbarous nations, lands 
are often poflefled by communities as an undivided 
property, without any individual member having an 
cxclufive right to a particular fpot. In fuch cafes, the 
worft kind of agriculture mult always prevail ; for the 
fame reafon that public affairs are always worfe mana- 
ged than the affairs of private perfons, who find their 
induftry ftimulated not merely by a fenfe of duty, but 
by the influence of avarice, and of all the other felfilh 
paflions. Confiderable portions of territory in Eng- 
O 4 land 
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Obftacles in all probability with bad temper on the part both of the 
toAgricul- . . ' . . . r 

ture landlord and tenant ; the one endeavouring to enforce, 

v r v and the otlicr to evade, the ftipulations of the contrad. 
The temptation is indeed, fo great, to exhauft a foil dur- 
ing the laft years of a leaie, that it becomes neceffary to 
the intereft of the public and of the landlord, that the 
mode of cropping (hould be regulated during thefe laft 
years. Beyond this point, however, a man of fpirit en- 
gaging in agriculture, ought not to fuller himfclf to 
be fettered, but ought to fecure for himfelf an opportu- 
nity of making ufe of whatever additional improve- 
ments his art may receive, either from the enterprifes 
of others, or from his own increafing lkill and ex- 
perience. 

Under the fame head of a want of proper interclt ir* 
the foil, may be enumerated the payment of tithes, of 
which in England every farmer fo grievoufly complains. 
Whatever money the huibandman may there lay out 
in improvements, is not expended for hinrfeif ; as the 
proprietor of the tithes is entitled to draw a {hare of 
the whole additional increafe, and thus becomes a part- 
ner in the profits of the enterprise, without running any 
rifk of lofs by its failure. The odium of this tax, is 
faid to induce great numbers of hufbandmen to con- 
tinue their lands in pafturage, to the no fmall detri- 
ment of the public, from the comparative unproduc- 
tivenefs of human food, which attends that mode of 
occupying the foil. Fortunately in Scotland this evil 
has been removed, by the wifdom of our forefather::, 
as every landlord poiTeiTes the privilege of obtaining 
his tithes to be fixed at a fettled rate of payment for 
ever ; and, in many cafes, of having his lands altoge- 
ther 
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ther dilburdcned, upon payment of a very moderate ^'»bfl»rlrs 
price. • turc. 

The progrefs of the art of agriculture in Europe ^ Vam T of 
was long retarded by the want of refpe&ability which reipccTaUi- 

^ 1 . err < Htv of the 

attended it, when engaged in as a profcilion or trade profeffion. 

from which profit was to be derived. In the feudal 
times, the military profcilion was the only employment 
in which a layman of liberal education could refpec- 
tablv engage. Agriculture, the only art which is ab- 
folutuly neceffliry to the evidence of man, was regard- 
ed with contempt, and left in the hands of the meaned 
of the people. Even the molt ordinary mechanics were 
confidercd as fuperior to perfons whole employment it 
was ; becaufe the mechanic, refiding in a town, and 
irfualiy under the protection of the prince, was fafe from 
the dominion and the iiifults of the petty chieftains that 
ruled in every part of the open country. The (late of 
affairs is now greatly altered in this refpeft : More cn- 
ligiened views, and a better date of fociety, have reft or- 
ed to the profeffion of agriculture the refpe&ability 
which naturally belongs to it. It mud be acknow ledged, 
however, that the recent improvements which have ta- 
ken place in the art, have contributed not a little to this 
change in the fenriments of mankind concerning the 
perfons occupied in it. It is now found, that a man 
may become rich by agriculture, and that there arc? few 
better ways in which a prudent and induftrious mail can 
lay out a moderate capital. In a commercial age, the 
path that leads to w T ealt3i is always rcfpcclcd and ac- 
counted honourable, and accordingly it is now not 
unufual for the Ions of Britifh noblemen, and gentle- 
men of extensive fortunes, to become apprentices to 
farmers. 


The 
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OMhcks The hft obftacle to agricultural improvements, or 
** which we lliall take notice, arifes in forne countries 
Defective ^ rom wam °f judicious logiflatioii, or proper arrange- 
ments made by the public in its favour. The produce 
of the art of the huibaiulman, and the manures for 
which his lands have occafion, are all bulky commodities, 
which cannot be tranfported without labour and ex- 
pellee. Unlefs care is taken, therefore, to prepare and 
maintain good roads throughout the country, the pro- 
fits of agriculture mull always be fubjccte:l to i’uch de- 
ductions as will greatly retard its profperity. In the 
fame manner, if the ilate, from any narrow policy, 
Ovill prevent die hufbandman from bringing his goods 
to die bed market, by exportation or otherwife, it is ini- 
poflible that his art can flourifli. In former times, na- 
tions were afraid to permit the exportation of grain, even 
in feafons of plenty, left they ftiould be left without food, 
not coufulering diat the fureft mode of producing abun*. 
dance of any commodity confifts in offering, at all 
times, a good price for it. This error is now re&ified 
in moft nations ; and at all events, in the prefent Hate 
of affairs, the Britifli hufhandman has no reafon to 
complain, as the grain reared in this country is, oren 
in the beft feafons, uiulerftood to be iiudctpiate to af, 
ford fubfiftence to its inhabitants. 
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T HE pvactici- of agriculture naturally divides itfelf Divifion of 
into three parts: lit, The cultivation of vege- thefl 
ti^jle food for men and animals ; 2dly, The cultiva- 
tion of vegetables, i'uch as ilax and hemp, which are 
more property articles of commerce; and jdlv. The 
rearing and management of animals. To thefe we 
(hall add, as connected with all the branches of agricul- 
ture, a (liort dclcription of the molt ufual modes of fen- 
cing and cnclofmg lands for cattle and other obje&s of 
tuilbandrv. 
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PART I. 

or THE CHLTIV.vnoS IT VHCHT \BI.K FOOD. 


Cultivation "TTTTE fiiall confider this branch of the* fuhject under 

ble's'dividtd » ’ four divifions. In the firll we (hall profent to 

into four the reader a flatement of ihe moll ul'cful inllrumcnts of 
branches* l 

agriculture. 2dly, We fhall ilate the mode of preparing 
land for cropping, by removing the phyfical obftruclions 
to agriculture, and reducing the foil into a proper flat*:, 
^dly, We fhall explain the culture of particular plants, 
and the praclicesof huihandry connefled with it ; and, 
laftly, We fhall ftate the principles and operations of the 
horfehocing or drill liulbandry. 


SECT. I. 

INSTRUMENTS OF HUS15ANDRY. 

The inftruments employed in agriculture are vari- 
ous 5 as the plough, the harrow, the roller, See, which 
. are again diverfified by various conllru&ions adapted to 

particular ufes. 

I. Of Ploughs . 

The plough The plough is a machine for turning up the foil by 
the adlion of cattle, contrived to fave the time, labour, 

and 
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and expcnce, which, without this inllrument, mull havel«ftrumen» 
been employed in digging the ground, and fitting it for dry. 
receiving all forts of feeds. ~ v 

Amidft all the varieties which can occur in the man- 
ner of ploughing the ground, arifing from difference of 
foil, local habits, and other caufes, there is ftili a fame- 
nefs in the talk which gives a certain uniformity to the 
chief parts of the inllrument, and Ihould therefore fur- 

nifli principles for its conltrudbion. There is not, per- an infirm 
, . . r . 1 * ? ’ . ment of the 

naps, any invention of man that more highly merits our g reate ft V a- 

utmofl endeavours to bring it to perfection ; but it has 1,lp * 
been too much neglected by thofe perfons who iludy 
mechanics, and # has been conlidered as a rude tool, un- 
worthy of their attention. Any thing appears to them 
fyfficient for the clumfy talk of turning up the ground ; 
and they cannot imagine that there can be any nicety 
in a bulindk which is fuccclsfully performed by the ig- 
norant pcafant. Others acknowledge the value of the 
machine, and the difficulty of the fubjedl ; but they 
thhik that difficulty infupcrablc, becaufe the operation 
is to complicated, and the reiiltances to be overcome 
lb uncertain, or fo little undcvtlood, that we cannot dif- 
cover any unequivocal principle, and mull look for im- 
provement only from experience or chance. 

But thefe opinions are ill founded. The difficulty is 
indeed great, and it is neither from the ignorant far- 
mer nor the rude artifl that we can expect improvement. 

It requires the ferious confidcration of the moll accom- 
pli filed meclianician ; but from him we tiwy expert im-aiui may 
provement. Wc have many data : we know pretty dif- e > t i. imi,, °' 
tindlly what preparation will lit the ground for being 
the proper receptacle fur the feed, and for fupporting 
and nourifliiiig the plants ; and though it is, perhaps, 

impofiiblc 
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Ihftruments impoflible to bring it into this ftate by the operation of 
a * I dry. an " any inilrument of the plough kind, we know that l'ome 
* ploughs prodigioufly excel others in reducing the ftiff 
ground to that uniform crumbling ftate in which it can 
be left by the fpade. The imperfections o£ their per- 
formance, or what yet remains to be done to bring the 
ground to this ftate, is diftinctly underitood. It feems, 
then, a determinate problem (to ufe the language of 
mathematicians), becaufe the operation depends on the 
invariable laws of mechanical nature. 

The talk It will therefore be very proper under this article, 
it perform?. £q a f cer tain, if poffible, what a plough in general ought 
to be, by describing diftinctly its talk, This will fine- 
ly point out a general form, the chief features of which 
mull be found under every variety that can a rife fivjji 
particular circumftances. 

The plough performs its talk, not by digging, but by 
being pulled along. We do not aim at immediately re- 
ducing the ground to that friable and uniform ftate into 
which we can bring it by the fpade ; but we with to 
bring it into fuch a ftate that the ordinary operations of 
the feafon will complete the talk. 

For this purpofe, a dice or fod mull be cut off from 
the firm land. This mull be llioved to one fide, that 
the plough and the ploughman may proceed in their 
labour; and the fod muft be turned over,, lb that the 
grafs and ftubble may be buried and rot, and that 
frelh foil may be brought to the furface ; and all muft 
be left in fuch a loofe and open condition, that it may 
quickly crumble down by the influence of the weather, 
without baking into lumps, or retaining water. The liiil 
office is performed by the coulter, which makes a perpen- 
dicular cut in the ground. The point of the fock follows 

this, 
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this, and its edge gets under the foci, and lifts it up. Inftrumenta 
While; lifting it up, it alfo heels it over, away from, the d,y. 
firm land. The mouldboard comes laft, and pulhes it a- * 
fide, an$ gradually turns it over as far as is required. 

The general form of the body of a plough is thatpi at eXI. 
of a wedge, or very blunt chide], AFEDBC, (fig. 
having the lower corner D of its edge confiderablythe plough, 
more advanced than the upper comer B j the edge 
BD and the whole back AFDB is the fame perpendi- 
cular plane ; the bottom FDB approaches to a trian- 
gular form, acute at D, and fquare at F •, the fur- 
face BCED is of a complicated fhape, generally hol- 
low, becaufe the angle ABC is always greater than 
FDE : this confequence will be cafily feen by die ma- 
thematician. The back is ufually called the land side 
by the ploughman, and the bate FDE is called the 
solf, and FE the heel, and BCED the mould- 
hoard. Lalcly, The angle AFE is generally fquare, 
or a right angle, fo that tl\e foie has level both as to 
length and breadth. 

By comparing this form with attention, the reader Advantages 
will perceive that if this wedge is pulled or pulhed 
along in the direction FD, keeping the edge BD always 
in the perpendicular cut which has been previoufly made 
by the coulter, the point D will both rail'e the earth and 
Ihove it to one fide and twill it over \ and, when the 
point has advanced from F to D, the fod, which former- 
ly reded on the triangle DFE, will be forced up along 
the furfacc BCED, the line DF rifing into the pofition 
D ft and the line EF into the* pofition TLf . — Had the 
bottom of this furrow been covered with a bit' of cloth, 
this cloth would be lying on the mouldboard, in the po- 
fition D /E : the (lice, thus deranged from its former 
Vol. I. F fituatign. 
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hftrumfntsfituation, will have a fhape fometliing like that rcprclent- 

oTHufban- . . ~ 

dry. ed in hg- *• 

* » In as much as the wedge raifes the earth, the earth 

prciTes down the wedge ; and as the wedge pishes the 
earth to the right hand, the earth proUcs the wedge to 
the left ; and in this manner the plough is ftrongly pref- 
fed, both to the bottom of the furrow by its foie, and al* 
fo to the firm land by its back or land fide. In fhort, it 
is ftrongly fqueezed into the angle formed along the line 
FD (fig. i.) by the perpendicular plane a b DF and the 
horizontal plane FDE •, and in this manner the furrow 
becomes a firm groove, dire&ing the motion of the 
plough, and giving it a refilling fupport, by which it can 
perform all parts uf its talk. We beg our readers U» 
A funda- keep this circuniftance conftantly in mind. It evident- 
maxi mi in ly fuggefts a fundamental maxim in the conftruclion, 
ftruSn of namc ty» to ma ^ e the land fide of the plough an exaft 
a plough, plane, and to make the foie, if not plane, at lead ftraight 
from point to heel. Any projection would tear up the 
fupporting planes, deltroy the directing groove, and ex- 
pend force in doing mifehief. 

This wedge is feldom made of one piece. To give it 
the necefiary width for removing the earth would re- 
quire a huge block of timber. It is therefore ufually 
framed of feveral pieces, which we (hall only mention 
in order to have the language of the art. Fig. 3. repre- 
fents the land fide of a plough, fuch as thofc made by 
James Small at Rofebank, near Foord, Mid Lothian. 
The feveral The bafe of it, CM, is a piece of hard wood, pointed 
pfoughf tJie before at C to receive a hollow (hoeing of iron CO, 
called the sock, and tapering a little towards the hind- 
er end, M, called the heel. This piece is called the 
head of the plough. Into its fore part, juft behind the 
■ i ■ fock» 
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fock, is mortifed a Hoping port, AL, called the sheath, I nftrumen# . 
the front of which is worked fharp, forming the edge of dry. 
the wedge. Nearer the heel there is mortifed another T * , 
piece, ^O, Hoping far back, called the stilt, fervitig 
for a handle to the ploughman. The upper end of the 
fheath is mortifcd into the long beam RH, which pro- 
jofls forward, almoft horizontally, and is mortifed be- 
hind into the ftilt. To the fore end of the beam are 
the cattle attached. The whole of this fide of the wedge 
is fafhioned into one plain furface, and the intervals be- 
tween the pieces are filled up with boards, and common- 
ly covered with^ iron plates. The coulter, WFE, is 
firmly fixed by its fhnnk, W, into the beam, rakes for- 
Vard at an angle of 45° with the horizon, and has its 
foint E about fix inches before the point of the fock. 

It is brought into the fame vertical plane with the land 
fide 0/ the plough, by giving it a knee outward imme- 
diately below the beam, and then kneeing it again down- 
ward. It is further fupported on this fide by an iron 
flay FH, which turns on a pin at F, pafles through an 
eye-bolt I on the fide of the beam, and has a nut ferew- 
cd on it immediately above. When fere wed to its pro- 
per Hope, it is firmly wedged behind and before the 
ihank. Fig. 4. reprefents the fame plough viewed 
from above. ST is the right hand or fmall ftilt fixed 
to the infide of the mouldboard LV.l 

« 

Fig. 5. reprefents the bottom of the wedge. CM 
is the head, covered at the point by the fock. Juft be- 
hind the fock there is mortifed into the fide of the head 
a fmallcr piece DE, called the wreft, making an angle , 
of 1 6° with the land fide of the head, and its outfide 
edge is in the fame ftraight line with the fide of the 
fock. From the point to the heel of the head -is about 

r* -33 
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Inftr mentsgg inches, and the extreme breadth of^the heel is about 
^ ^dryf 111 ” nine. The fide of the wedge, called die furrow fide, is 
v “ *. formed by the mouldboard, which is either made of a 

block or plank of wood, or of a thick iron p!ate/f 
The fock drawn in this figure is called a sp&ar sock, 
and is chiefly ufed in coarfe or (tony ground, which re- 
quires great force to break it up. Another form of the 
fock is reprefented in fig. 6. of the fame plate. This is 
called a feather sock, and has a cutting edge CF 
on its furrow fide, extending back about ten inches, and 
to the right hand or furrow fide about fix. The ufe of 
this is to cut the fod below, and detach it from the 
ground, as the coulter detaches it from the unploughed 
land. This is of great ufe when the ground is bound 1 * 
together by knotted roots, but it is evident that it can,: 
not be ufed to advantage in very ftony ground. In ge- 
neral, the feather fock is only fit for ground which has 
been under tolerable culture ; but it greatly facilitates 
the labour of feparating the fod. It may reafonably be 
aiked, why the feather is not much broader, fo as to cut 
the whole breadth of the furrow ? This is fometimes 
done. But we muft recolleft that the fod is not only 
to be pufhed afide, but alfo to be turned over. If it 
were completely detached by the feather, and chanced 
at any time to break on the back of the fock, it would 
only be pufhed afide j but by leaving a little of the fod 
uncut, it is held fall below while it is fhoved afide above, 
which cannot fail to twift it round. As the wreft ad- 
vances, it eafily deftroys the remaining connexion, which 
in general is very flight and crumbling. 

The breadth of the foie at the heel determines the 
Ik* foie width of, the furrow. Nine inches will give enough of 
* room for a horfe or man to walk in. A greater breadth 
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is of no ufc, and it expends force in pufhing the eartliMn«^n» 
afide.* It is a miftake to fup^ofe that a broad foie gives iry. 
more room for the turned (lice to ftand on ; for what- w 
ever is Jbe breadth of the furrow, the fucceflive dices 
will \ye lSt at their former diftances, becaufe each is 
ihoved afide at the dime diftance. When the breadth 
6 i a (lice exceeds its depth, and it is turned qn its fide, 
it will now (land on a narrow bafe, but higher than be- 
fore, and therefore will Hand loofer, which the farmers 
defire. But in this cafe it generally falls on its back 
before it has been far enough removed, and is then 
puihed afide, apd left with the grafly fide down, which 
is not approved of. On the other hand, when the depth 
Iconfiderably exceeds the breadth, the fods, now turned 
*n their Tides, mult be fqueezed home to die ploughed 
land, which breaks them and tofles them up, making 
rough work. In wet clay foil, this is alfo apt to knead them 
together. On the whole, it is beft to have the breadth 
and depth nearly equal. But all this is workmanlhip, 
and has no dependence on the width of the foie behind. 

We have already faid that the foie is generally level r t (hould 
from right to left at the heel. This was not the cafe he levcU 
formerly, but the wreft was confiderabty ratted behind. 

It refulted from this form, that the furrow was always 
fliallower on the right fide, or there was left a low ridge 
of unftirred earth between the furrows. This circum- 
'llance alone was a bad pra£tice ; for one great aim of 
ploughing is the renewal of the fuperficial foil. In this 
way of ribbing the furrows, the fod tumbles over as 
foon as it is puihed to the top of the rib on the right 
of the rut made by die plough 5 the firmed parts of it 
fall undermoft, and the reft crumbles above it, making 
(lie work appear neat ; whereas it is extremely unequal, 

P 3 ^ 
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Inftrumcnt? and what mo'ft needs the influence of the weather to 

of. Hufban- . , 

dry. crumble it down is Iheltered from it. Add to thele 

T circum fiances, that the hollow is a receptacle for water, 

with a furface which can retain it, having bet^i confo- 
lidated by the preiTure of the plough. For ah' tlieie rat- 
ions, therefore, it feems ad vi fable to form the furrow 
with a flat or level bottom, and therefore to keep the 
heel of the wreft as low as the heel of the head. For 
the famereafon it is proper to hold the plough with the 
land fide perpendicular, and not to heel it over to that 
fide, as is frequently done, producing the fame ribbed 
furrow as an ill formed foie. 

Length of There is great variety of opinions about the length 
the piou^h. o £ t j ie plough if confidered merely as a pointed inftru-* 
ment, or e?en as a cutting inftrument acting obliquel;/ 
on a given length of ibd, there can be no doubt but 
that it will be more powerful as it is longer : that is, it 
will require lefs force to pull it through the ground. 
But it mufi alfo fliove the earth afide, and if we double 
its length we caufe it to acl on twice as much earth at 
once ; for when the plough has entered as far as the 
heel, the whole furrow fide is acting together in pufh- 
ing the earth to the fide. Now it is found, that the 
force liecefiary for puihiug a mafs of earth horizontally 
along the rough ground is nearly equal to its weight. 
It would feem, therefore, that nothing is to be gained 
by making the bafe of the plough of a great length, ex- 
cept a greater facility in making the firft penetration, 
and' this is chiefly performed by the coulter and fock ; 
and a great length renders the plough heavy and cum- 
berfome, and, by caufing it to a£l long on the fod, 
tends to Jjpcad and cake it. 

Nothing very precife can be offered on this fubje£t. 

Som$ 
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Some fenfiblc advantage is derived by making the inftramentj 

11 * . ® - • rv otHuiUani, 

plough taper, cfpecially forward, where it acts as a bp- dry. 
ring and cutting inftrument ; and for this purpofe it is ' T 
couveniVn to give the coulter a Hope of 45 degrees, slope of 
(This ha\ v.lio the advantage of throwing up the (tones c o ®. ll t ^ r 
and roots, which it would otherwife drive before it feather, 
through the firm ground.) And for the fame reafon 
the edge of the feather has a great dope, it being 10 
inches long and only fix inches broad. But if we pur- 
fue this advantage too far, we expofe ourfclves to ano- 
ther rifle. It is fometimes neceflary to heel over the 
plough to the ri^lit in order to get over fome obftruc- 
tion. In doing this, the coulter is ncceflarily raifed for 
Vi moment, and the flanting cut now made by the feather 
becomes the direfting groove for the plough. When 
the feather has a very long dope, this groove has force 
enough to guide the whole plough \ and it is almofl im- 
poflible for the ploughman to prevent it from running 
out of the ground to the land fide *. The feather, 
therefore, Ihould not exceed ten or twelve inches in 
length. 

But to return to the length of the plough, from which 
this obfervation has diverted us a little, we mult add, 
that a long plough has a great advantage in the fteadi- 
dinefs of its motion, having a much more extenfive fup- 
port both on the land fide and below, and being there- 
fore lefs affe&ed by its inequalities. Accordingly they 
are now made confiderably longer than formerly ; and 

P4 33 

* This is often felt with the excellent plough deferibed by Mr Ar- 
Imthnot of Surry, in the Tt an fad ions of the Society for the Encourage- 
ment of Arts, &»\ London. 



PRACTICE OF 


* 3 * 


Inftraments 
of Hnfban- 



33 inches has been aiTumed as a proportion to 9 inches 
of breadth, in conformity to the molt approved ploughs 
now in ufe. 


The mould- We come now to treat of the mouldboard.. This i.s 
board. 

the molt delicate part of the plough, and is* to be feen 
in the greatdt variety in the works of different artifts, 
each of whom has a noftrum of great value in his own 
opinion. It is here indeed that the chief refinances are 
exerted and mult be overcome * and a judicious form of 
this part of the plough may diminiih them confidcrahly, 
while it performs the work in the bell manner. With- 
out pretending to fay that the different refinances are 
fufceptible of an accurate determination, we can if ill 
draw fufficient information from palpable rules of me- 
chanics to direft us to what would be nearly the bdi 
poffible form for a mouldboard. The talk to be per- 
formed is to raife, pulh afule, and turn over to a certain 
degree, a flice already cut off from the firm ground. As 
we cannot provide for every inequality of the eohefion 
or tenacity of the earth, our fafeft way is to confider it 
as uniform : the weight of it is always fo. As we can- 
not provide for every proportion between the tenacity 
and the weight, we mult take an average or medium 
proportion which is not far from that of equality. Con- 
ceiving the flice at firft as only tenacious, and without 
weight, it is an eafy problem to determine the form 
which (hall give it the intended twift and removal with 
the fmalleft force. In like manner we can proceed with 
a flice that has weight without tenacity. It is equally 
eafy to combine both in any proportion $ and it is ea- 
fieft of all $0 make this combination on the fuppofition 
of equality of w r eight and eohefion. Suppofing the flice 
like a brick, we know that it requires the greatdt force 


to 
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to begin to raife it on one edge, and that the ftrain be-Mruments 
comesjefs as it rifes, till its centre of gravity is perpeir- dry. 
dicularly above the fupporting angle. It requires no ' ^ ,jJ 

force to^raife it further for on puihing it beyond this 
pofition, ft 4 would fail over of itielf, unlefs withheld by 
the tenacity of what is not yet raifed. But on confide** 
ing the form or plan of the foek, we find that while the 
weight of the fod refills molt llrongly, there is lefsof it 
in this fituation actually rifing, and this nearly in the 
fame proportion with the labour of raifing it ; and we 
fee that after the fod has attained that pofition in which 
it is ready to falj over, it has reached the wider part of 
the wreft, and is now puihed afide, which requires near- 
ly the fame force as to raife it : and this continues to 
the end of the operation. 

When we take all thefe circumftances into confidera* 
tion, it appears probable, that the compound refiilancc 
does not change much from firlt to laft. If this be 
really the cafe, it is an undoubted maxim that the 
whole operation ihould proceed equably : if it does not, 
there mull be fomc part of the fod that makes a refin- 
ance greater than the medium ; and as the refiftances 
in all this clafs of motions mcrcafe nearly as the fquares 
of the velocities with which they are overcome, it is 
demonltrable that we lhall lofe power if we render them 
unequal. 

Hence we deduce this maxim, That as the plough nrf-Howtote 
varies through equal /paces , the twift and the lateral 
ding of the fod fmdd uicreafe by equal degrees . And 
this determines a priori the form of the mouldboard. 

This principle occurred to Mr James. Small, a plough- 
maker in Berwickfliire, and he publilhcd a treatife on 
the fubje£t in 1784. lie has given fcveral methods for 

conftru£ting 
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totewBctitsconftruftiiig mouldboards, which he fuppolcs are iti 
dry, " conformity to his principle; but being merely a (jountry 
’ 1irr * artift, and unacquainted with fcitncc, his rules do not 
produce mouldboards having this property ojf equable 
operation, although they do not deviate firtf from it. 
His book is a very ufeful and inftruclive performance, 
and level to the capacity of thole for whom it is intend- 
ed $ and we have here availed ourfclvcs of the author’s 
information on many points. 

The high character which Small’s ploughs have 
maintained for 2S years is a ftrong argument for the 
truth of the maxim. We {hall, therefore, give fuch in- 
ftruclions as w'ill enable any intelligent workman to 
conftrud fuch a mouldboard without any rilk of fail- 
ure ; and if future theory or experience fliould di lea- 
ver any error in the principles from which this maxim 
is deduced, by Ihowing that either the weight, the te- 
nacity, or tlie lateral refill ance, is exerted according to 
a different law from what has been aflumed, the direc- 
tions to be given are of fuch a nature that they adapt 
themfelves with prccifion to thefe changes of principle, 
and will {till produce a perfect and efficacious plough. 
Our readers will readily acknowledge that this is gain- 
ing a great point 5 becaufe at prefent the inftrument is 
conftruded very much at random, and by a guefs of 
the eye. 

Kate XI Let us now return t0 ^ ie we ^g e formerly made ufe 
of for illuftrating the action of the plough. Suppofe 
it placed in a furrow already ploughed, and that the 
fpace before the line FE (fig. 1.), which is'fquare from 
the line of motion FD, is covered with a piece of cloth 
or carpet, and that the point of the wedge enters upon 
it at and advances to D. It will evidently raife the 

cloth* 
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cloth, which will now cover the fide of the wedge ; Inftrnment* 
forming the triangle / DE. The line f D is. what for- of 
merly lay in the angle along the line FI), and f E for- a 

merly 1 ;?» on FE. It is this line FE, therefore, that 
we are to r.tife, {hove a fide, and twill rou; d, by equal 
degrees, while the plough advances through equal 
fpaees. 

Now, if the length DF of the plough-wedge, reck- 
oned from the point of the fock to the heel, be 33 
incites, and the breadth FE behind be 9 inches, the 
angle DEF or DE/'wiil be nearly 74 0 . The conftruc- 
tion of the furroyv fide of the plough is therefore redu- 
ced to this very fnnple problem, “ To make the angle 
f turn equably round the axis DE, while the angu- 
lar point L advances equably from D to E. 

This will he done by means of the following very Dr^riptioa 
Ample tool or inftrument. Let IHFK (fig. 7.) bea^ ri i„ ic ^" 
piece of hard wood, fucli as oak, a foot long, three th,s 
Inches broad, and nn inch thick. Plant on this ano-* 1 
ther piece BHFC of the fame breadth, four inches long, 
and half an inch, thick. This will leave beyond.it a flat 
8 inches long. We lhall call this the Jlcck of the in- 
ftrument. Let ABC be a piece of clean oak half an 
inch thick, 20 incites long, and 3 inches broad at the 
end BC. Let this be falhioned like the ftyle of a fun- 
dial, having its angle ABC 74°. Let it have a part BCE 
fquarc, to the extent of 4 inches from C, and the 
rell EA worked into the form of a ftraight {lender rod. 

Let EFG be a femicircle of clean plane tree, or of me- 
tal, 4 inches radius : fallen this by fmall ferews to 
the fquarc part of the ftyle CE, fo that its centre may 
be at C. Let this femicircle be divided into 180 de- 
grees, and numbered from G along the arch GFE, fo 

that 
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tn&nanrnts that o° may be at G, and 180° at E. Let this ftyfo 
dry. and femicircle turn round die line liC by m?ans of 
k,M w fcnall hinges. This inilvumeiit may be called die 
mouldboard gage, or protractor. When tlyj (tile is 
folded down on the ftock BIK, the point G will be at 
F } and, when it is railed up to any angle, the degrees 
will be pointed out on die femicircle by the ftraight 
edge CF. 

Nothing can be more obvious than the manner of 
employing diis inftrument, once we have determined die 
moft proper pofition for the foci when the work is com* 
pleted. Now it feenis to be the opinion of the moft in- 
telligent farmers, that the beft pofition of the fod is that 
reprefented in fig. 1. Plate XII. 

Ptaper po- Fig, 1 .. reprefents a feclion of the ground and tie 
tiitefod! working parts of the plough, as viewed by a perfon 
PUtc XII. {landing ftraight before it. ABDC is the unploughed 
ground, and WB the coulter, kneed in Small’s manner. 
FGKJB is the fed ion of the plough (or rather of the 
whole fpace through which the plough has paffed, for 
no part of the plough has tills fedtion). HOFE is die 
fe&ion of a dice, puflied afide and turned over, fo as to 
lean on the next. HE is that fide of the flice which 
formerly lay on KB„ EF b? the fide cut off by the coul- 
ter j and FO is the upper or grafly fide. The lower 
comers are fuppofed to be a little bruifed inwards, as 
snuft generally happen. 

The fod is puftied 9 inches to die right hand, and 
it leans with its grafly fide on the preceding furrow* 
in an angle of about 50 degrees. In this pofition the 
grafs is turned down fo as to rot ; and there is a hol- 
low left below to allow the rain water to run freely 
off, and ceive the earth as it crumbles down by 

i'"\ din 
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the weather : and if the harrow is dragged acrofs thefe 

00 tf ol Hufbaa- 

ridges^ «it diftributes along the furface the mould which dry. 
was formerly at the bottom. The fod has got a twift pi atc xil 
of 130 1 <? agrees : hut it is evident, that after it has 
been turned 90 degrees, or even a little before this, 
it is ready to fall over of itfelf. It is fufficient, there- 
fore, that it he turned 90 degrees when the heel of the 
wreft has reached it, and the remainder of the twift 
is given to it by the wing or flap of the mouldboard. 

This, then, didates to us the manner of applying the 
inftrument, | 

Divide the edve DE (fig. 2.) of the wreft, or of a 
lath nailed on it, into 90 equal parts, and continue the 
<^vifions backwards to G in the fame line to 130. Num- 
ber the divilions backwards from the point of the fock ; 
then place the protractor on the edge of the wreft with 
flu 3 point B of fig. 7. Plate XI. at the 90th divifion (fig. 2. 

Plate Xll.) ; that is, juft at die heel, with the ftock under 
die wreft, and the ftile raifed to 90°, and prefs it home to 
the joint, fo that the ftock may be fquare to the edge, and 
then the fiyle will be In the pofition fuiting that part of 
the mouldboard. In like manner Aide the ftock forwards How t® 
to the 80th divifion, and lower the ftyle to 8o°, and it mould-* 
will have the pofition which fuits that part of the mould- boarJ * 
board. In the fame way Aide it forward to 70, 60, 50, 

&c. and lower the ftyle to 70°, 6o°, 50°, &c. and we 
Avail have the pofition for thefe feveral parts of the 
mouldboard^ and thus it may be formed to the very 
point of the fock, becaufe the ftraight edge of the wreft 
may be continued fo far. A block of w ood may be 
hewed to fit thefe feveral pofitions of the protra&or 
ftyle ; and thus, when placed with its ftraight edge on 
the outer line of the wreft, and cut away behind in the 

land- 
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faftromentsland-fidc plane, will be the exaft fhape of die plough* 
dry. ** wedge. It would rife up indeed into a tall piece of 
* Angular fhape, gradually tapering down to the point of 
the fock ; but when cut off parallel to the ground, at 
the height of about 1 2 inches, it will form the mould- 
board, the front or edge of the (heath, and the whole 
back of the fock except die feather, which is an extra- 
Plate XII. neous piece. The wing or flap of the mouldboard is 
formed in the fame manner, by Aiding the ltock of the 
protraftor to 10c, 110, 120, 130, and opening the 
ftile to ioo°, iio°, 120 0 , 130°. Thi’ will extend the 
top of the mouldboard to about 22 o-* 23 inches ; but 
the lower part of the wing mult be cut away, becaufc 
it would pufh the fod too far afide after it has got the 
proper twift. The form of this part fbould be luch^is 
would exactly apply itfelf to a plank fet at the heel of 
the wreft, parallel to the land fide of the head, and lean- 
ing outward 40 degrees. This will be very nearly the 
cafe, if it be made a fweep fimilar to the edge of the 
(heath. Fig. 3. is a refemblance of the furface of the 
mouldboard : AD being the edge of the f heath, E the 
heel of the wreft, and EBC the wing or flap. When 
cut through in a perpendicular direction, the feet ion is 
hollow ; if cut horizontally it is convex ; and if in the 
direction CE, making an angle of 74 0 with ED, it is 
ftraight. If the protractor be fet on it at D, and gra- 
. dually Hidden backwards, the mouldboard will gradu- 
ally open the ftyle, and the ftyle will lkim its whole fur- 
face without any vacuity between them. 

This form is given to the mouldboard on the autho- 

t of the fuppofition that the fum of the refiftances 
ng from weight and tenacity remains pretty con- 
t in its whole length. This cannot be affirmed with 
I confidence 
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confidence in any cafe, and is by no means true in alL Mmtwnts 
In ftij}’ clay foils the effects of tenacity prevail, and in d ry . 
light or crumbling foils the weight is the chief refill- * \ 

ance. ^ho advantage of this mode of conftru&ion is, 
that it can be adapted to any foil. If the difficulty of 
cutting and raffing the fod is much greater than that 
of ffioving it afide and turning it over, we havu only to 
make the rife and twill more gentle towards the point Plate Xlf, 
of the fock, and more rapid as we advance ; and it is 
cafy to do this according to any law o£ acceleration that 
we pleafe. Thi^, inflcad of dividing the edge of the 
wreft DE (fig. q.) continued to G into 130 parts, 
draw a line G g perpendicular to it, and draw fome 
^kirve line D g convex towards DG, and divide this in- 
tf* equal parts in the points 10, 20, 30, 40, &c. ; and 
then draw' perpendiculars to die wreft edge, cutting it 
in to, 20, 30, 40, &c. and apply the protractor to 
tliefe points, It is evident that the divifions of the wreft- 
line are bigger at D, and grow gradually lefs towards 
G j and therefore, becaufe each has io° more twift 
than the preceding, the twift will be more rapid as it 
approaches the end of the mouldboard. This curve 
maybe chofen fo as to produce any law of acceleration* 

On the contrary, we produce a retarded or diminifhed 
twift by making the curve concave towards DG, as re- 
presented by the dotted curve. 

The mathematical reader will obferve, that this con- 
ftru&ion aims at regulating the twift round the line of 
the wreft ED. This does not produce precifely the 
fame regulation round the line FD, which is the line of 
the plough's motion, and of the fod's pofition before it 
is ploughed over. The difference, however, is not worth 
attending to in a matter fo little fufecptible of preci- 

fiOllr 
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^ftromentsfion. But the twift round the line FD may be regulat* 
dry. ' ed according to any law by this inflrument witl} equal 
w facility. Initead of placing the flock of the protraflor 
fquare with the edge of the wreft, it may be 1 placed 
Plate XI. fquare with tin* land fide of the plough. To do this, 
draw a line BL (fig. 8.) acrofs the flock from the 
point B, making the angle LBC i6°, and put a brafs pin 
at L, making a hole in the ftyle that it may not be pre- 
vented from folding down. Then, ’n ufing the in- 
ftrument, let the points B and L reft agaiuft the edge of 
the wreft, and proceed as dire&ed. % 

A ftill greater variety of forms, ami accommodation 
to particular views, with the fame general dependence 
on principle, will be procured by giving the rod B. * 
a motion round B in the plane of the ftyle, fo as to fer L -n 
a ftyle of a variable angle. 

A tool may even be conftru£led in which the rod BA 
might be a cutting knife : and the whole may be led 
along by a fcrew r , while this knife turns round accord- 
ing to any law, and would gradually pare away the 
mouldboard to the proper form. 

Thus have we reduced the fafhioning the operative 
part of the plough to a rule which is certain. We do 
not mean by this, that a mouldboard made according to 
the maxim now given will make the belt poflible plough; 
but we have given a rule by which this part of the 
plough can be made unequivocally of a certain quality by 
every workman, whatever this quality may be, and this 
without being obliged to copy. No description of any 
curve mouldboard to be met with in books has this ad- 
vantage ; and we fay that this rule is capable of any 
J fyflematic variation, either with refpefk to the width 
o£ furrow, or die quantity or variation of its twift. We 

have 
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have therefore put it in the power of any intelligent I n ft ru ments 

r r . .11 ^ /r 1 of Huiban- 

gerlon to m&kc fucli gradual and progrcflive changes us dry. 
may ferve to bring this moil ufoful of all inftrumeuts to * ' r 
perfect An. The angle of the head and wreft, and the 
curve fc%r dividing the wrcft-linc, can always beexprefled 
in writing, and the improvements communicated to the 
public at larjfc.*. 

After this Vlefcription of the working parts of a Method 
plough, and dictions for giving it the moll effective 
form, it will not improper to confuler a little its mode action, 
of action, with i ie view of attaining a more diftinct 
conception ol [nit is done by the ploughman and the 
cattle, and to diredt him in his procedure. 

^I| Returning again to the wedge (fig. 1.), we fee that fii ite XL 
i\is prefled down at the point D, and as far back along 
the mouldboard as it;; furface continues to look upward, 
that is, :dl the way to the heel of the wreft. Behind 
this, the perpendicular fe&ions of the mouldboard over- 
hang, and look downward ; and here, while prefling 
down the fod, the plough is prefled upwards. Thefe 
two profit] res tend to twift the plough round a tranf- 
verfe line Ionic where between the heel and the point. 

'The plough therefore tends to rile at :he heel, and to 
run its point deeper into the ground. Upon the whole, 
the preflure downwards is much greater than the upward 
prdairc. It is exerted over a much greater ipace, and 
is greater in rnoft parts of that fpace. Behind, very 
little downward preflure is neceilary, the fod being 
ready to fall down of itfelf, and only requiring a gentle 
to ucli to lay it in a proper pofition. 

In like manner the plough is prefled backward by the 
rcfifliauce made to the coulter and fock, and part of the - 
rcfillancc made to the Hoping fide of the mouldboard : 

Vol. I. O and 
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Inflrumcnts and it is prefled to the left by the other part of the pref* 
dry. lure on the lock and mouldboard. 

All thefe preffures mull be balanced by the joint ac- 
tion of the cattle, the refiftancc of tlie bottom* ij.id the 
refiftancc of the firm ground on the left hand jr land 
fide. 

It is the aclion of the cattle, exerted on *!iat point to 
which tliey are attached, wiiich produces ^il thefe pref- 
fures. It is demonitrated by the principles of mecha- 
nics, that this force mull not only be c : jual to the mean 
or compound force of thefe refilling prj fibres, but mull 
alfo be in the oppofitc direction, 

It is further demonllrated, that if a body be dragged 
through any refilling fubitance by a force acting on an; 
point G, and in any direction whatever GH, and rcal[ ; 
moves uniformly in that direction, the force exerted ex- 
actly balances the refinances which it excites, both as 
to quantity and direction : And if the body advances 
without turning round the point by which it is drag- 
ged, the refinances on one fide of this point are in cqui- 
librio with thofe on the oppofitc fide. 

And, lallly, it is demonllrated, that when this equi- 
librium is obtaine d, it is indifferent to what point in the 
line GH the force is applied. Therefore, in fig. 3. 
the force a£ting in the direction HO may either 
be applied to the point of the beam H, or to the 
point N of the coulter, or to the point O of the 
fock. 

When therefore a plough advances Readily, requir- 
ing no effort of the ploughman to dire£l it, if the lino 
JiatcXII. draught OM (fig. 5.) be produced backwards to 
the point G of the mouldboard, that point is the place 
round which all the refinances balance each other. 

This 
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This point may be called the centre of rf fiance and thcl'^nments 

1 . 1 J i)i Haitian- 

cyitre of aefon. • dry. 

^%ft*would be of importance to determine this point ' * ' 

by prtodipk* \ but this can hardly be done with preci- 

fion e\Vn in a plough of a known form : and it is im- 

poiliblecb do it in general for all ploughs, beeaufe it 

is difibrciifun each. It even varies in any plough by 

every variati^i of the proportion between the weight 

and the cohcliki of the fod. Vv r e fee how it can be 

found e x peri ni<L tally in any given uniform fod, viz. 

by producing hick wards the line of draught. Then, 

if the draught ripe, inltead of being fixed to the muzzle 

of the beam, were fixed to this point, and if it were 

ivallcd in the lainc direction, the plough would continue 

\ perform its work without any ailifiance from the 

ploughman, while the fod continued uniform. But 

1 he fm dlclt inequality of fod would derange the plough 

fo as to make it go entirely out of its path. Should 

the reiiiianccs between G and I) prevail, the plough 

would go deeper, which would increafe the refiltauces 

on Jiat fide where they already exceed, and the plough 

would run (till deeper. Should the refitlances behind 

G prevail, the heel would be profil'd down, and the 

point would rife, which would ilill farther deilroy the 

equilibrium, and, producing a greater deviation from 

the right path, would quickly throw the plough out of 

the ground. 

For tlicfe reafons we mud not think of attaching the 
draught to the centre of refi fiance; but mull contrive 
a point of draught, fucli as fiiall reltorc the plough to 
its proper pofition when it has been driven out of it by 
any obftru&ion. 

The muzzle or end of the beam is a point which will M^zlc of 

- . the beam. 

Q 2 completely 
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Iniinimrnts completely fuit our purpofe. For fuppofe that the r4* 
dry/ 11 fiftancc on tlie back of the fock has prevailCrh and.. tb]J 
Plate xu pl° u gh MNFD (fig. 5 .) has taken the pofition w'hj* d 
reprelented by the dotted lines, the draught liifc^MO 
is brought down into the pofition g m 0, diverging a 
little from GMO, and meeting the mouldboard in a 
point g confiderably before G. By this rowans the re- 
finances on the hinder fide of g are increased, and thofe 
before it are diminiftied, and die plough quickly re- 
gains its former pofition. 

^draught ^ rom diefe oblervalions it is plain, jliat whatever is 
the fituation of the centre of refiftanre, the point of 
draught may be fo chofcn that the aClion of the cattle 
{hall be direCtly oppofed to the rcfiftance of the grouiujf, 
and that moreover the plough fliall have no tendency 
either to go deeper or to run out. This is the ufe of 
the apparatus at the point of the beam called the 
Platt xi. muzzle, reprefented at H (fig. 4.) It turns round a 
bolt / through the beam, and can be ltoppcd at any 
height by another pin k put through the holes in the 
arch / m. A figure is given of the muzzle immediately 
below, as it appears when looking down on it. The 
eye to which the draught rope is hooked is fpread out 
horizontally, as fliown by HK, and has feveral notches 
O in it, to either of which the hook can be applied. 
This ferves to counteract any occafional tendency which 
the plough may have to the right or left. 

When the plough goes on fleadily, without any ef- 
fort of the ploughman, it is faid to be in trim, and to 
fwim fair 5 the preflure before and behind the centre of 
aCtion being in equilibrio with each other. In order 
to learn whether a plough will be in this manner under 
management, hook the draught rope as high as poffible. 

In 
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In this ftate the plourii fliould have a continual ten- Inflmnvnrs 

.. , . 9 of Hufban- 

> me at the JieeJ, and even to run a little into dry 
rfcind. Then hook the rope as low as polTible. 0 ^ tll v e 
The {rough (hould now prefs hard on the furrow with plough in 
the hcWeiand have fome tendency to run out of the 11 
ground. \jAboth thefe are obferved, the plough is pro- 
perly conftrnited in this refpect ; if not, it muft be al- 
tered, eitherVjs changing the pofition of the foci: or 
that of the beaip Lowering the end of the beam will 
correct the tcnAicy of the plough to go deeper ; the 
railing the pointlof the fock will alfo have the lame ef- 
fect. But it is If con fi durable importance not to take 
, the point of the fock out of the plane of the fod, and 
jt is much better to make the alteration by the beam, 
rhe Hope of the coulter has a confiderable effect, but 
it cannot be placed very far from the inclination of 45 0 
without the rifk of choking the plough by driving the 
roots and (tones before it. It is of great confequence 
to have the coulter fit exactly in the dire£tion of the 
plough’s motion ; if it is in any other direction, it will 
powerfully twill the plough into its own track. As 
it muft be fixed in the middle of the beam’s thicknefs 
to have llrcngth, it is removed a little from the plane 
of the land fide, and it was the ufual practice to point 
it to the left below to compenfate for this ; but this by 
no means removes the difpofition to twift, and it ex- 
pofes to the rifk of catching a (tone between its point 
and that of the fock, which muft now be driven for- 
ward through the firm ground at a great expence of 
labour to the cattle. Mr Small has very ingenioufly 
remedied this, by giving the coulter a Ihort knee to 
the left immediately below the beam, and thus point- 

Q 3 in s 
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InftrumfTm Jnrr it downwards in the plumb of the land fide. See 

of Hufban- r Til vrr V. . 

dry. fig* I* Plate XII. 

' v It is not without its ufe to know the abioJi^tj^txcc 
neceflary for tilling the ground. This ha^^en fre- 
quently meafured with a fpring ftcelyr^ Y* One of 
Small's ploughs worked by two horfes, employed 
in breaking up ftiflTland which had be' ploughed be- 
fore winter, and much confolidated rains, re~ 

quired a force of jtfolbs. avoirdupois ; and we may 
flate this as the ordinary rate of fucvlwork ; but mo- 
derately firm fod, under good cultml.', requires at a 
medium 32olbs. * 

As we wilh to embrace every opportunity of render- 
ing this w r ork ufeful to the public, we (hall conclu^? 
this article with an account of a plough which has 
been recommended to public notice by the Scots High- 
land Society as extremely proper for a hilly country. 
The inventor, the Rev. Alexander Campbell miniiter 
of Kilcalmonill in Argylefliire, was honouredwith the 
Society’s gold medal, value 25I. 

A, the fock (fig. 6.); the land fide of which fup- 
plifo the place of the coulter, and the foie of it ferves 
for a feather ; it is 18 inches long, and is made of a 
plate of iron 12 inches broad wdicn finifhed, and fome- 
wlvat under half an inch thick. — 13 , the head; to be 
made of iron in a triangular form, 4 inches broad by 2 
inches at the thickeft part. There are 5 inches of the 
head fixed in the fock. — C, the beam, 4 inches thick 
by 5 inches deep, gradually tapered thinner; the length 
6 feet. — E, the {heath, muft be of the fame thicknefs 
with the beam above and the head below', and is 5 
inches broad. An iron fcrew-bolt connects the beam 
and head behind the fhcath. — F, the handles arc fo 


Plate XII. 
The Ar- 
“ylefhirc 
plough. 
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made that the flope of the mouldboard, which is fixed Moments 
g 1 of Hulbaiw 

flRfc^fcrfthem, may be the longer and more gradual, dry. 

Vw^r^ire 5 feet 8 inches long, and 2 feet 4 inches * - 

afundVr at the ends. — — G, the mouldboard, confifts of 
7 rounded (licks 2 inches in diameter ; the covert of 
them isV, the plane of the foie, the reft in fucceflion 
clofe to earn other above it. This makes the mould- 
board 14 inch's broad. To prevent any earth from get- 
ting over the nipuldboard, a thin deal 4 or 5 inches broad 
is fixed above A The mouldboard, land-fide, and foie 
of the plough j are clad with iron. — The length is 20 
inches : this aefeed to 1 8 inches, the length of the fock, 
makes the length from point to heel 3 feet 2 inches. — 

[The muzzle or bridle OPH is alfo of a more conveni- 
ent and better conftru&ion than thofe commonly in ufe. 

By means of the ferew pins at L and M different de- 
grees of land may be given to the plough ; the iron rod 
LH being thereby moved fulewife in the focket LN, 
and up and down by OP. The rod is 30 inches long, 
one broad, and half an inch thick. It is hooked into a 
fcrewbolt at II. Two inches of the rod project at N, 
in the form of an eye, before the muzzle, to receive the 
hook of the crofstree. 

The advantages of this plough are faid to be : It is 
not fo liable to be interrupted or turned out of its courfe 
by ftoncs, roots, &c. as other ploughs are ; nor does it 
dip fo deep as to be liable to be broken by large (tones 
or flags. The motion of the muzzle is alfo thought an 
improvement. Another advantage it has over other 
ploughs is, its not being fo liable to be choked up by 
ftubble, &c. This we underftand to be its chief ex- 
cellency, and an obje£l much defired in the conftruc- 
tion of the plough. Upon the whole, we are informed, 

Q 4 that. 
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Inftmmcntsthat this plough is lighter, lcfs cxpenfive, and lefs hath? 

Hrv . 1 to go out of trim, than the ordinary plough 

* with it two horfes can plough land which requ^e.^fcir 

with any other plough. / 

Objections Such arc faid to be the advantages of this c/inftruc- 
t o :is c o»i. i T 

ftrudtion. tion ; but we cannot help exprefling our apnAhenfion, 

that the uniting the coulter and feather avVchc point of 
the fock will expofe the plough to great r ;v'iks of being 
put out of order. When the uprigh^ edge ftrikes a 
done obliquely, efpecially on the landr’uie, it mult be 
violently twilled round the point of uie head ; and, 
having but a moderate thickncfs at tits part, may be 
broken or permanently twilled. The plough will then 
be continually running out of its diredion : and we apt 
prehend that this defed cannot be amended without 
taking off the fock and putting it in the fire. When a 
coulter is bent by the fame caufe, the ploughman can 
either redify it by altering the wedging, or he can 
llraighten it in the field •, and it mull be obferved, that 
the plough oppofes much lefs refiftance to the derange- 
ment of this fort of coulter than of the common one. 
In the common coulter the flrain does not fo much tend 
to twill the plough round the line of its motion, as to 
prefs it wholly to landward. The rcli fiance to this is 
great; but a very moderate force will twill it round its 
line of motion. In either cafe, if the blow be given in 
that point of the coulter where the draught line crofTcs 
it, there will be no twill of the whole plough, but the 
point of the plough will be forced horizontally to or 
from the land. When the blow is out of this line, the 
drain tends to twid the beam or the plough. Experi- 
ence will determine which of the two is die moll 

hazardous 
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hazardous. Models of thefe ploughs arc to be feen in inflmmcnt* 

.of llnfb:m> 


Highland Society. 
7^$iApIough conitructod in tin 


7 *-Qi«plough conftructod in the following manner is ^ QXS irm 
(till tJ^? moll common and the moll generally un d erft ood plough* 
in ScoVmd ; and, if properly made, is the bell for an- 
fweringVl purpofes, when only one is ufed ; though 
others are, Vrhaps, more proper on fonie particular oc- 


cafions. 


The parts cV which this plough is compofed, arc, Drfmjnft* 
ihe head, the b*Km, the (heath, the wreft, the mould- p} 0 yg^ COtS 
board, the twolhandlcs, the two rungs, the lock, and 
the coulter •, till two laft are made of iron, and all the 
roll of wood. 

i The head is dcfigned for opening the ground below, pute I. 
'Fhe length of the head from A to li is about 20 inches , tiS ' lm 
and the breadth from A to 1 ) above five inches ; C is 


the point upon which the fock is driven, and the length 
from B to C is about fix inches ; a is the mortife into 
which the larger handle is fixed, and b is the mortife 
into which the (heath is fixed. 


The head is that part of the plough, which goes in 
the ground •, therefore the (hotter and narrower it is, 
the friction will be the lets, and the plough more cafily 
drawn ; but the longer the head is, the plough goes 
more iteadily, and is not fo cafily put out of its direc- 
tion by any obftructicns that occur. Twenty inches is 
confidercd as a mean length \ and five inches as the moft 
convenient breadth. 


The sheath E is driven into the mortife B, and Fig. 
thus fixed to the head A B. It is not perpendicular to 
the head, but placed obliquely, fo as to make the angle 
formed by the lines AB and EB about 60 degrees. The 
(heath is about 13 inches long, befides what is driven 

into 
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Tn&rumt nts into the mortife b (fig. i.); about three inches broad, 
drv. and one inch thick. 

' The (heath is fixed to the mouldboard, as in 

fig. 5. E, in the tame manner as the wreft is fxed to 
the head in F.'atc 1. fig. 4. / 

The mouldboard is defigncd to turiy^ver the 
earth of the furrow made by the plough ${£nd it is ob- 
vious, that, according to the pofition of (heath, the 
mouldboard will turn over the earth of. he furrow more 
or lets fuddcnly. Betides, when it f - r ms a lefs angle 
with the head than 6o degrees, the g ough is in great 
danger of being choked, as the farmers term it. 

Fatel. The larger handle, FA, is fixed to the head, by 
^ driving it into the mortife a (fig. 1.) It is placed it 

the fame plane with the head \ and its length froln 
AF is about five feet four inches, and its diameter at 
the place where it is fixed to the beam is about two 
inches and a half, and tapers a little to the top F. 
About ten inches from A, there is a curve in the 
handle, which, when F is raifecl to its proper height, 
makes the lower part of it nearly parallel to the (heath 
EB. This curve is defigncd to llrengthen the handle. 
The proper pofition to the handle is, when the top F is 
about three feet two inches higher than the bottom of 
the head AB. 

The longer the handles, the plough is the more cafily 
maniged, becaufe the levers are more didant from the 
centre of motion. The higher the top of the handles, 
the plough is the more eafily raifed out of the ground, 
provided they be no higher than the lower part of a 
man’s bread. 

The beam is fixed to the larger handle and the 
(heath, all of which are placed in the fame plane with 

the 
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the head. The length of it, from H to I, is about fix Inftrumerns 
;A^^ bmCtCr lS a ^ out ^ our “ 1C ^ CS * When the 0t 1 ^ in " 
is in the ground, the beam fliould be juft high v w 
enough not to be incommoded by any thing on the 
fiirfaaV 

The J^fition of the beam depends on the number of 
cattle in tlu j plough. When two horfes are yoked, the 
beam fliouhP 1 placed in fuch a maimer as to make the 
perpendicular ^ftance betwixt the bolt-hole of the beam 
and the plane <, 5 * the head about 2 1 inches-, when four 
horfes are yoke , two a-brqaft, this diftance ihould only 
be about iS inf lies. 

The sock, BP, is fixed to the end of the head. Pine I. 
land is about two feet long. In fitting the fock to* 

The head, the point ought to be turned a little to the 
land or left fide; bccaufe otherwife it is apt to come 
out oi the land altogether. When turned to the left, it 
like wife takes off more land ; when turned upwards, 
the plough goes (hallow ; and when downwards, it goes 
deeper. 




The coulter is fixed to the beam, and is about two Fig. 8. 
feet ten inches long, two inches and a half broad, (harp 
at the point and before, and thick on the back, like a 
knife. It is fixed and directed by wedges, fo as to 
make the point of it equal to, or rather a little before, 
the point of the fock, and upon a line with the left fide 
of the head. This oblique pofition enables it to throw 
roots, &c. out of the land, which requires lefs force 
than cutting or pufhing them forward. 

The wrest, BD, is fixed to the head, and is about Fl S- 7- 
25 inches long, two broad, and one thick. It is fixed 
to the head at B, in fuch a manner as to make the angle 
contained between the lines AB and BD about 25 de- 
grees. 
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Inftrumentsnrrccs. The wreft is feldom or never placed in the fame 
drj'. plane with the head, but gradually raifed fro , 

~ p " where it is fixed to it ; that is, from B to K, 

7. The pofition of the wroft determines the nqA»re of 
the furrow. When the wreft is wide and low^-t, the 
furrow is wide ; and when it is narrow anjJ iiigh fet, 
the furrow is narrow. ( 

rutcll. Fig. i. reprefents the two handles, ^ed together 
by the two rungs. The larger handle Ihs already been 
deferibed \ the lefler one is a few iuo^f-s (hotter, and 
does not require to be quite fo ftrong. fFhe diftance of 
the handles at tlie little rung depends the pofition of 
the wreft. Their diftance at M and P is about two 
feet fix inches. The lefler handle is fixed to the mould/ 
board at M, fig. 4. and to the wreft KB, at L. 

Fig. 5. reprefents the plough complete, by joining 
together fig. 8. Plate 1 . and fig. 4. Plate II. in the (heath 
EB. The wreft BK is fuppofed to make an angle with 
the head AB as in Plate I. fig. 4. and the handles joined 
together as in Plate II. fig. 1- 

After having given fuch a particular defeription of 
all the parts and proportions of the Scots plough, it vnll 
eafily appear how it feparates, raifes, and turns over the 
earth of the furrow. If it had no coulter, the earth 
would open above the middle of the fock, and in a line 
before the (heath 5 but as the coulter opens the earth 
in a line with the left fide of the head, if the foil has 
any cohefion, the earth of the furrow will be wholly 
raifed from the left fide, and, as the fock moves for- 
ward, will be thrown on the right fide of the (heath, 
and by the calling out of the mouldboard, or the rai- 
ling of the wreft, will be turned over. 

TJhe bridle, or muzzle* is another article belong- 
ing 


Plate n. 
Tie. 6 . 
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ing to the plough. It is fixed to the end of the beam, Inftmmcnt* 
* w ^dj£,$?Ale are yoked by it. The muzzle commonly d ry . 

curved piece of iron, fixed to the beam by a' 
bolt through it. ABC is the muzzle, AC the bolt by 
which V is fixed to the beam ; D is the fwingle-tree or 
crofs-trc^ to which the traces are fixed ; and B is a 
hook, or c/&>\ as it is commonly called, which joins the 
muzzle and %vinglc-tree. 

Some ufe another kind of muzzle, ABCD. It is fix- Plate If. 

I Fig, 5, 

ed to the beam \v two bolts, and has notches by which 
the clcek of thelfwingle-trec may be fixed either to the 
right or the left of the beam. There are alfo different 
holes for the hind bolt to pafs through, by which the 
fraught may be fixed either above or below the beam* 

\l) is the fore bolt upon which the muzzle turns ; on 
BC arc four notches betwixt any two of which the 
deck of the fwingle-tree may be fixed. When the 
deck is fixed at i), the plough is turned towards the 
firm land, and takes off a broader furrow ; and when 
fixed at C, it is turned towards the ploughed land, 
and takes off a narrower furrow. E and F are the boles 


on each fide through which the hind moll bolt paffes. 

When the bolt is put through the higheft two, thefe 
holes being thereby brought to the middle of the 
beam, the fore part of the muzzle is raifed above the 
beam, and the plough is made to go deeper*, and 
when put through the lowed two, die fore part of the 
muzzle is funk below the beam, and the plough is 
made to go fliallower. This muzzle may be fo con- 
ftru£led as to have die fame play with the common one. 

A is the end of die beam ; B a plate of iron funk intopig. lt> . 
it, and, w r ith a fnn.lar one in the other fide, is rivetted 
into it by bolts ; C is the muzzle fixed to thefe plates 

of 
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Inftrumentsof iron by a bolt, which bolt may be put through a: y 

of Hulban- r \ ' . , 7 * b 7 

dry. of the holes marked on the plate 13. Frofc t |)^e cy '« 
’ ftruciion of this muzzle it is plain, that it has 

play with the common one, and that by it the kind of 
the plough may be altered at plcafurc. £ 

Properties Of all forms, that of the Scots plough is jlie fitted 
for breaking up (tiff and rough land, cl penally where 
ftones abound ; and no lefs fit for ftron^J.Iays harden- 
ed by drought. The length of its hea* gives it a firm 
hold of the ground ; its weight proves it from being 
throw n our by ftones ; the length of il|e handles gives 
the ploughman great command to diit'cl its motion ; 
and by the length of its head, and of its mouldboard, it 
lays the furrow-ilia." cleverly over. This plongli wa 
contrived during the infancy of agriculture, and w' > 
well contrived: in the foils above deicribed it has not 
an equal. 

JnwJ.at But * n foil it is improper, bee a u lb it adds 

foil unpro- greatly to the expence of ploughing, w ithout any coun- 
terbalancing benefit. 'Hie length of the head and 
mouldboard incrcafcs the friction, and eonfoqucntlv it 
requires a greater number of oxen or horfes than are 
necelTary in a (hotter plough. There is another par- 
ticular in its form that refills the draught : the mould- 
board makes an angle with the fock, inilcad of making 
a line with it gently curving backward. There is an 
objection againft it no lefs folid, that it does not ftir 
the ground perfectly : the hinder part of the wreft 
rifes a foot above the foie of the hc.d : and the earth 
that lies immediately below that hinder part, is left un- 
ftirred. r i’his is ribbing land below the furface, fimilar 
to what is done by ignorant farmers on the furface. 

Thefe defers muft be fubmitted to in a foil that re- 
^ quires 
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mures a (Irons heavy plough : but mav be avoided m a inftrumeni* 

, . , r i V , ’ ' A ~ . ^-of Huiban- 

jwjiva^d >011 by a plough differently comtructed. Of dry. 

“aifeie^oloughs fitted for a cultivated foil fret of (tones, ' 
that already mentioned, which was introduced into Scot- 
land atout 20 years ago, by James Small in Blackatldcr 
mount, ^Bcrwicklhire, is the bed. It is now in gTcat 
requeit *, ift with rcafon, as it avoids all the defers of 
tlie Scots plcLgh. The fhortnefs of its head and of its 
mouldboard IciVn the friction greatly : from the point 
of the fock to lie hack part of the head it is only 
inches; and the whole length, from the point of the 
beam to the endfof the handles, between eight and nine 
feet. 1 he lock and mouldboard make one line gently 
jurving ; and coniequentiy gather no earth, lnftead 
'V a wreit, the under edge of the mouldboard is one 
plane with the foie of the head ; which makes a wide 
furrow, without leaving any part unUirred. It is of 
;.ue commonly termed the i'l'ai/i-phugh y becaui'e it is chain 
drawn by an iron chain fixed to the back r» of 
beam immediately before the coulter. This has two ad- fig- 
vantages : firil, by means of a muzzle, it makes the 
plough go deep or (hallow; and, next, it ftrdles the 
beam lefs than if fixed to the point, and therefore a flen- 
derer beam is fuilicient* 

As w r e have already fuflieicntly explained the fpccu- 
l.itive principles upon which this plough is formed, we 
(hall only remark, that it is proper for loams, for carlo 
clays, and, in general, for every fort of tender foil 
free of (tones. It is even proper for opening up pa- 
Jlure ground, where the foil has been formerly w r ell 
cultivated. 

A fpiked fock is ufed in tlie Scots plough. The Of the fock, 
difference between it and the feathered lock will be” 11 " 11- 

belt 
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Inftroracntsbcfl underftood by comparing their firures. Fig. 7 # 

ofHuiban-. , f r i n * 

d ry . is the common lock, and fig. 3. the fcathcrclLg re. 

v • From the conflruttion of the feathered 

obvious, that it mull meet with greater refiftan# than 
the common fock. However, when the plou^i takes 
off the earth of the furrow broader than thy part of 
the fock which goes upon the head, it isdriore eafily 
drawn than the plough with the common JLck , for the 
earth which the common fock leaves be opened by 
the wreft, is more eafily opened by t^w- feather of the 
other fock. I11 ley, the feathered h>ck make.** the 
plough go more eafily, becaufe the rocks of the grafs, 
which go beyond the reach of the plough, are more 
eafily cut by the feather than they can be torn afundey 
by the common lock. The feathered fock is alfo <r'i 
great ufe in cutting and dell roving root weeds. The 
common lock, however, unfwers much better in ftrong 
land. 

It is proper here to add, that in fitting the feathered 
lock to the head, the point of it fhould be turned a 
little from the land, or a little to the right hand. 

A cluin-plough of a fmailcr fize than ordinary, 
drawn by a finglc hone, is of all the molt proper 
for horfe-hoeing, fuppofing t!:e land to be mellow, 
which it ought to be for that operation. It is fufli- 
cient for making furrows to receive the dung, for 
ploughing the drills after dunging, and for hoeing the 


Afmall A (till fmallcr plough of the fame kind may be rc- 

commended for a kitchen garden. It can be reduced 

commend- to the fmalieft fize, by being made of iron : and where 
cd for va- 

lions pur- the land is properly dreffed for a kitchen garden, an 
ij 0n plough of the fmallclt Cize drawn by a horfe will 
l fave 
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fave much fpade-work. In Scotland, forty years ago, 
kitcheu^ga^len was an article of luxury merely, becaufc dry. 
atC*a$. ime there could be no cheaper food than oatmeal. * 

At prefent, the farmer that maintains his own fervants 
does 1 > at double expence, as the price of oatmeal is 
doubled „ and yet he has no notion of a kitchen garden 
more than "?e had thirty years ago. lie never thinks, that 
living partly m cabbage, kail, turnip, carrot, would fave 
much oatmeal 9 nor does he ever think, that change of 
food is more win lefome, than vegetables alone, or oatmeal 
alone. We need not recommend potatoes, which in lean- 
ty crops of, con* have proved a great blefling: without 
them, the labouring poor would frequently have been re- 
duced to a ilarving condition. Would the farmer but cul- 
tivate his kitchen garden with as much induftry as he be- 
llows on his potato crop, he needed never fear want ; and 
he can cultivate it with the iron plough at a very fmall ex- 
pence. It may be held by a boy of 1 2 or 13 and would 
be a proper education for a ploughman. But it is the 
landlord who ought to give a beginning to the improve- 
ment. A very fmall expence would enclofe an acre for 
a kitchen garden to each of his tenants ; and it would 
excite their indultry, to bellow an iron plough on thofe 
who do bell. 

Nor is this the only cafe where a fingle horfe plough 
may be profitably employed. It is fufficient for feed- 
furrowing barley, where the land is light and wcll- 
drefled. It may be ufed in the fecond or third plough- 
ing of fallow, to encourage annual weeds, which are 
deftroyed in fubfequent ploughings. 

The Rotkttam plough is a machine of very Ample Rothcram 
conftruclion, and eafily worked. AB is the beam, CD piauV. 
the (heath, EBD the main handle, FR the fmaller 3 * 

Vol. I. R handle. 
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Inftrumenf 5 handle, GH the coulter, KI the fock or (hare, NP the 
dry. bridle, S the fly-band, and ML a piece of wdodjg ghee 

Wv 'of a head. The whole of this plough (hould iCTvrafte- 

of afh or elm ; the irons fhoulJ be fteeled and well 
tempered ; and that part of the plough which is under 
ground in tilling fliould be covered with plater, of iron. 
The difference between this and the common plough 
feems to eonfift in the bridle at the end «*f the beam, 
by which the ploughman can give the plough more or 
lefs land by notches at N, or make jfc cut deeper or 
lhallower by the holes at P ; in the coulter or fhare, 
which are fo made and fet as to cut ofljthe new furrow 
without tearing ; and in the mouldboard, which is fo 
fhaped as at firft to raife a little, and then gradually turn 
over, the new cut furrow, with very little reiiitanci . 
But the greateft advantage attending it, is its being fo 
eafy of draught, that it will do double the work of any 
common plough. 

The Paring The paring plough is an inftrument ufed in fever.il 
Plate v. parts of England for paring off the furface of the 
4 - ground, in order to its being burnt. Mr Bradley has 
given the following very perfpicuous dofeription of 
this inftrument : From A to A is the plough-beam, 
about feven feet long, mortifed and pinioned into 
the block B, which is of clean timber without knots. 
CC arc the fheaths or ftandards, made flat on the 
infide, to clofe equally with the paring plate, and 
fattened to it with a bolt and key on each fide, as at 
D. E is the paring plate of iron laid with fteel, about 
four inches wide, and from 12 to 18 inches long. 
This plate muft be made to cut on the fules, which are 
bolted to the ftandards as well as at the bottom part. 
FF are two iron braces to keep the ftandards from giv- 
ing 
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mg way : thefc ftandards mu ft be mortifcd near their 
ouj^der^nd through the block. GG are the plough dry. 

handles, which mult be fixed flopcways between the * V 
beam and the ftandards. The pin holes in the beam, 
the ufe of which is to make this plough cut more or 
lefs deep, by fixing the wheels nearer to or farther 
from the paring plate, ftiould not be above two inches 
afunder. 

Fig. i. reprefents the four-coultercd plough of Mr The Four- 
Tull. Its beam is ten feet four inches long, whereas ,i 1% 
that of the common plough is but eight. The beam 1>iul<:: v * 
is ftraight in thi common plough, but in this it is 
ftraight only from a to and thence arched ; lb that 
the line let down perpendicularly from the corner at a 
ft the even furface on which the plough ftands, would 
be 1 1 ' inches ; and if another line were let down from 
the turning of the beam at b to the fame furface, it 
would be one foot eight inches and a half ; and a third 
line let down to the furface from the bottom of the 
beam at that part which bears upon the pillow, will 
(how the beam to be two feet ten inches high in that 
part. At the diftance of three feet two inches from 
the end of the beam a y at the plough-tail, the firft coul- 
ter, or that next the (hare, is let through; and at 13 
inches from this, a fecond coulter is let through: a third 
at the fame diftance from that ; and, finally, the fourth 
at the fame diftance from the third, that is, 13 inches, 
and from a to b is feven feet. 

The crookednefs of the upper part of the beam of 
this plough is contrived to avoid the too great length 
of the three foremoft coulters, which would be too 
much if the beam was ftraight all the way ; and they 
would be apt to bend and be difplaced, unleis they 

R 2 were. 
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Inftruments were very heavy and clumfy. Afli is the beft wood to 
of Hulban- ; ; ; 

dry make the beam of, it being fuflicicntly ftrong, # ^nd ^et 

light. The fheat in this plough is to be feveft'inoies 
broad. The fixing of the {hare in this, as well as in 
the common plough, is the niccft part, and requires 
the utmoft art of the maker ; for the well-going of the 
plough wholly depends upon the placing this. Sup- 
pofing the axis of the beam, and the left fide of the 
lhare, to be both horizontal, they mud never be fet 
parallel to each other ; for if they arc, the tail of the 
(hare bearing againfl die trench as much as the point, 
would caufe the point to incline to the right hand, and 
it would be carried out of the ground into the furrow. 
If the point of the fhare fhould be fet fo, that its fide 
fhould make an angle on the right fide of the axis /»f 
the beam, this inconvenience would be much greater; 
and if its point thould incline much to the left, and 
make too large an angle on that fide with the axis of 
the beam, the plough would run quite to the left hand ; 
and if the holder, to prevent its running quite out of 
the ground, turns the upper part of his plough to- 
wards the left hand, the pin of the fhare will rife up, 
and cut the furrow diagonally, leaving it half unplough- 
ed. To avoid this and feveral other inconveniences, 
the ftraight fide of the fhare mud make an angle upon 
the left fide of the beam; but that mufl be fo very 
acute a one, that the tail of the fhare may only prefs 
Iefs againfl the fide of the trench than the point does. 
This angle is fhown by the pricked lines at the bottom 
of fig. 9. where ef is fuppofed to be the axis of the 
beam let down to the furface, and gf parallel to the 
left fide of the fhare : and it is the fubtenfe e g that* 
determines the inclination which the point of the fhare 

mull 
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This fubtenfe, fays Liniments 

of Hulban- 


fnuft have towards the left hand. 

• JM^TulI, at the fore-end of an eight-feet beam, fhould ne- 
ver be more than one inch and a half, and whether the 
beam be long or ftiort, the fubtenle mull be the fame. 
The great thing to be taken care of, is the placing 


dry. 


the four coulters ; which mult be fo fet, that the four 
imaginary places deferibed by their four edges, as the 
plough moves forward, may be all parallel to each 
other, or very nearly fo ; for if any one of them ihould 
be very much inclined to, or fhould recede much from, 
either of the other, then they would not enter the 
ground together. In order to place them thus, the 
beam mull be carefully pierced in a proper manner. 
The fecond coulter-hole mull be two inches and a half 
•more on the right hand than the firft, the third mull 
be as much more to the right of the fecond, and the 
fourth the fame meafure to the right hand of the third ; 
and this two inches and a half inuft be carefully mea- 
fured from the centre of one hole to the centre of the 
other. Each of thefe holes is a mortife of an inch 
ami a quarter wide, and three inches and a half long 
at the top, and three inches at the bottom. The two 
oppofite fules of this hole are parallel to the top and 
bottom, but the back is oblique, and determines the 
obliquity of the Handing of the coulter, which is wedg- 
ed tight up to the poll. The coulter is two feet eight 
inches long before it is worn ; the handle takes up fix- 
tecn inches of this length, and is allowed thus long, that 
the coulter may be driven down as the point wears away. 
As to the wheels, the left-hand wheel is 20 inches dia- 
meter, and that on the right hand two feet three inches, 
and the diflance at which they are fet from each other 
is two feet 5 J- inches. 


R 3 
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dry. 


2 . The Patent Sward-cutter . 


Patent The different parts of this inftrumcnt are rcprcfcnt- 
cutnT,' ed b Y fi g- 6 - Plate VI. and fig. i . and a. Plate IX. A A, 
Plates VI. &c. a fquare frame three feet four inches from the fore 
to the hind part, by four feet three inches* the breadth 
of the machine within fide ; the timber (when of hr) 
four inches fquare, placed on two wheels BB three feet 
diameter, a little more or lefs (the old fore-wheels of a 
cliaife mayanfivcr the purpofc), to fupport the hind part 
of the machine. 

CC, &c. are fix ftrong pieces of wood, called hulls 9 
three feet long, five inches and a half broad, the thick- 
nefs fix inches at E, and tapering to three inches at F. 
Into thefe bulls are fixed the cutting wheels, which 
are iron, 13 inches diameter, ^ths of an inch thick at 
the centre, about an inch diameter, for piercing holes 
to fix the iron axles in ; from that they arc to be of 
fuch thicknefs, as to allow the edges to be well fteelcd. 
The wheels are fixed by two bolts going through the bulls, 
with eyes on one end for the axles of the wheels to run 
in, and nuts and ferews on the other to make them very 
firm by being funk in the bulls, to prevent their inter- 
fering with the weights LL, &c. reding on them. 

GG, &c. are hollow pieces of wood, called tbarks, 
each 3 J inches long, which cnclofe the holt MM, and 
keep the bulls CC, &c. at their proper diftanccS, but 
may be made longer or fhorter at pleafure, according 
as the fward requires to be cut in larger or fmallcr 
pieces. They are in two pieces bound together, and 
jointed by a ftrap of leather or cord, which allows 
them to be readily changed when the cutting wheels 
require to be kept at more or lefs diftancc. 


r JV, 
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The iron bolt MM goes through two pieces of wood Mniments 
or/iron PP, fevcn inches long, dear of the wood, fup-. dry. 
ported by iron Hays fixed to the frame, and through all * r_ T 
the bulls. It requires to be ftrong, as the draught of 
the horfes terminates there. 


HH, fig. 1. and 2. a cylinder or fegment of wood, Plate IX. 
fevcn inches diameter, called a rocking-tree , which 
goes acrofs the frame, and moves on the pivots fixed 
into it, one at each end, fupported by an iron bolt or 
piece of wood mortifed into the frame, eight inches 
high, as appears in fig. 1. and 2. to which fix chains or 
ropes are fixed by hooks, at different difiances, as you 
want your cuts, nine, eight, fevcn, or fix inches from 
one another, and are joined to the end of each bull in 
which the cutting wheels run ; fo that when the rock- 
ing-tree is turned about by the lever I, fixed in the 
middle ot it, all the bulls, with their cutting wheels, are 
railed out of the ground at once, as in N° 3. by which 
means the machine may be turned, or moved from place 
ro place with great cafe, without any danger of llrain- 
ing the wheels. 

LLL, &c. fig. 6. Plate VI. and fig. 1. 2. Plate IX. 
arc weights of freeftonc, 26 inches long and fix inches 
broad ; the under one four inches thick, the upper one 
three incites thick; weighing about 641b. the under, 
and 48 the upper, each of them having two holes, 
through which iron fpikes, firmly fixed in die bulls, 
pafs, in order to keep them fteady. 

When the ground is eafily cut, the under (lone may 
anfwer ; when more difficult, the other (tone may be 
added ; fo that every wheel may have feven (lone 
weight upon it, which has been found fufficient for the 
fiiffeft land and toughed fward the machine has ever 
R 4 been 
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Inftrnmemsbeen tried on- Caft iron weights will anfwcr fully bct- 
dry. ter, but are more expensive. \ 

Plate IX lever I, fig. i. 2. which ought to be five feet 

" long, muft have a Aiding rope on it ; fixed to the back 
part of the frame ; fo that when the cutting wheels 
are all taken out of the ground three or four inches, 
by the rocking tree’s being turned partly round by the 
lever, the rope may be fixed to it by a loop over the pin 
R, fig. 2. (it ought to be placed three feet four inches 
from the extremity of the lever 1.) Thus all the cut- 
ting wheels are kept out of the ground till the machine 
is turned ; and then by moving the loop off the pin, it 
flips back towards the frame, and the lever is gently let 
back to its place, as in fig. l . by which the cutting wheels 
are put into their former pofture, by the weights fixed 
on the bulls in which they run. The levers may be 
made of good tough afh. 

Plate VI. PPf fig* 6. a fmall bolt of iron, wuth a hook on one 
end of it (one is fufiicient), to ftrengthen the bolt MM 
to be hooked on the centre of it, and joined to the frame 
by a nut and ferew. 

The grooves in which the cutting wheels run, may 
be covered below at the hinder part with a plate of 
thin black iron, 6 inches long, 3 inches broad, having 
a flit in it where the wheels run, to prevent (if found 
neceffary) any grafs, weeds, or fmall Hones, from filling 
the grooves, and clogging the wheels. 

To the frame fig. 6. are fixed (for a double-horfe 
fward-cuttcr) three lhafts, as in a waggon, of fuch 
length, firength, and diftancc from one another, as any 
workman many think proper. 

For a finglc-horfe fward-cuttcr (w'hich has only four 
cutting wheels), a pair of fhafts are ufed, and may 

make 
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make the two Tides of the frame without any joinings. 
Tlyp width of the frame, in proportion to the double- 
horfe fward-cutter, is as four to lix. 

It is recommended for a double-horfe fward-cutter 
to have eight. bulJs and wheels, in order that when it 
is ufed to reduce hard clody fummer-fallow , or land 
for barley, before the lall furrow, or even after it, the 
whole weight (42 tlone) employed in cutting the llifl- 
eft land and toughelt fward, may be applied to the 8 
bulls then at 6 inches from one another. The 641b. 
weights to be applied to 6 of the bulls, and two of the 
481b. weights to 'each of the additional bulls, which is a 
fuilicient weight for that purpol'e, and will effectually 
prevent a clod of more than fix inches breadth from 
c fcaping being broke into pieces. 

In the fame manner, a iingle-hoife fward-cutter may 
have lix buils for the above-mentioned purpofe ; the 28 
(tone belonging to it divided thus: The 641b. weights 
to four of the bulls, and two of the 481b. weights to 
each of the additional bulls. 

That the machine may come as cheap as poflible to 
the public, the inventor is of opinion, that the expencc 
of the two wheels and the iron axle (which is confider- 
able) may be laved, by joining ftrongly to the frame a 
piece of wood with a little curve at the extremity of it, 
rcfcmbling the foot of a Hedge formerly much ufed in 
Scotland to carry in the corn from the field ; the parr 
of it retting on the ground being kept 18 inches (the 
half diameter oi the wheels) from the frame by a 
ftrong fupport of wood. 

As the two outer bulls next the frame are apt to 
get under it, lb as to prevent the cutting wheels from 
being taken out of the ground, a thin flip of iron fixed 

to 
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'*H^ba nt<t ° * n ^ e ^ l0 ^ rame * near, y oppofite to the back 
drv. end of the bulls, of convenient length, M ill be found ;;e- 
=s ^r mmmt c <j n^ry. 

The original intention of this machine was to pre- 
pare old grafs ground for the plough, by cutting it 
acrofs the ridges, in the beginning of or during win- 
ter, when the ground is foft, in order to anfwer all 
the purpofes that Mr Tull propofed by his four-coulter 
plough above described, and fo ftrongly recommended 
by him for bringing into tilth grafs ground that lias 
been long refled. This the fward-cutter has been 
found to do much more effectually atod expeditioufly : 
For Mr Tull’s maclvne cuts tlie fward in the fame di- 
rection with the plough ; and is liable, from every ob- 
ftruction any of the cg inters meet with, to be thrown.. 
out of its work altogether, or the inflrument broken \ 
to which the 1 war d-cu tier, cm filling of four, fix, or 
more cutting wheels, is nevor liable, from tliele being 
entirely independent of one another, cutting the ground 
acrofs the ridges before ploughing, and rendering that 
operation cafier to two hor.Vs than it M ould be to three 
without its being cut. The furrow being cut acrofs, 
falls finely from the plough in lquares of any fize re- 
quired, not under fix inches, in place of long (lips of 
tough fward feldom and imperfectly broken by the four- 
coultered plough. 

This inllrumcnt is very fit for preparing ground for 
burnbating, as it will fave much hard labour. 

It may be properly ufed in crofs-cutting clover of 
one or two years (landing, to prepare the ground for 
wheat, if the land is did and moill enough. 

It may be applied to cutting and crofs-cutting pa- 
fture ground, intended to have manure of any kind put 

upo^ 
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upon it to meliorate the grnfs. In this it will far exylnftmmnit* 

1 . . \ , ot Huftjan- 

V;ee3 the fcarificator mentioned in one of Mr Young s dry. 
tours; as that inftrument is liable, as well as the four-' v ' 
coultercil plough, to be thrown out of its work when 
meeting with a (tone or other interruption. This the 
fward-cutter is proof again ft, which is looked on as its 
greateft excellence. 

In preparing for barley, the fward-cutter excels a 
roller of any kind in reducing the large hard clods in 
clay land, occafioned by a fudden drought, after its 
being ploughed too wet ; and it is likewife very pro- 
per for reducing fuch clay land when under a fummer 
fallow. In this operation, the fward-cutter is greatly 
to be preferred to the cutting-roller, likewife men- 
tioned by Mr Young in one of his tours; for the 
wheels of the latter being all dependent one on ano- 
ther, when one is thrown out by a ftone, three or four 
nuil l ihare the fame fate. Belides, the cutting-roller 
lias but feven wheels in fix feet ; whereas the fward* 
ci.tt.T has fix in four feet three inches, at nine inches 
diilant ; and, if necdlary, may have them fo near as 
fix inches. 


After old grnfs ground is cut acrofs with the fward- 
cutter and ploughed, ir has a very uncommon and 
worklike appearance, from each fquare turned over by 
the plough being railed up an inch or two at the fide 
laft moved by the earthboard ; fo that the field, when 
finifhed, is all prettily waived, and refembles a piece of 
water when blown on by a gentle breeze. By this 
means a very great deal of the land’s furface is expofed 
to the froft and other influences of the air, which can- 
not fail to have a good on it. 

Two herfes arc fuflicient for the draught of a doublc- 

horfc 
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MbniBMntshorle fward-c utter, and one borfe for a fingle-horfe one* 
dry. One man manages the machine and drives the hoi 'es. 
L ' ===sv ^ * He begins his operation by firft meafuring off 20 or 30 
paces from the machine, lefs or more as he inclines, 
and there fixes a pole. He then cuts the field crofs, as 
near at right angles with the ridges as he can. When 
the cutting wheels are part; the tail furrow about a 
yard or fo, and the machine is upon the utmoft ridge 
of the field on which it mufl turn, he muft ftop the 
Hate IX. horfes ; then take hold of the lever I, fig. 1 . and by 
pulling it to him he raifes the cutting wheels out of 
the ground, which are kept fo by the loop of the rope 
being put over the pin R, in the lever I, fig. 2. till the 
machine is turned and brought to its proper place, 
which is dpne by meafuring off the fame difiance for- 
merly done on the oppofite fide of the field. When the 
cutting wheels are exaftly over the outmoft furrow, 
then, on the horfes being Hopped, the rope is flipt off 
the pin R, and the lever returned to its former place, 
as represented fig. 1. which allows the weights LL, &t\ 
to force the cutting wheels into the ground again. He 
then goes on until the interval betwixt the firfi and fc- 
cond ftroke of the machine is all cut. In this manner 
the field is to be finiflied, after which you may begin to 
plough when you plcafe. (N. B. There mult be a polo 
at each fide of die field.) 

It is of no confequencc whether the land to be 
fward-cut is in crooked ridges or Untight, in flat ridges 
or in very high raifed ones. Be the furface ever fo un- 
even, the cutting wheels, being all independent of one; 
another, arc forced by their weights into every furrow 
or hollow* 

One 
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One fward-cuttcr will cut as much in one day as fiy 
’ ploughs will plough. dry. 

' The land may lie feveral months in winter after be- v 
ing fward-cut, when there is no vegetation to make 
the cuts grow together again before it is ploughed; 
but the fooner it is ploughed after cutting the better, 
that it may have the benefit of all the winter’s froft* 
which makes it harrow better at feed time. 


When the ground is harrowed, the harrows ought 
to go with the waves which appear after ploughing, not 
againft them, as by that means they are lofs apt to tear 
up the furrows all cut into fquarcs. This, however, 
need only be attended to the two firft times of harrow- 
ing, as they are called. 

Any common wright and fmith may make the in- 
ftrument. It is very ftrong, very fimple, and eafily 
managed and moved from place to place ; and, if pul 
under cover, will lall many years. 

It was invented fume time ago by the Honourable 
Robert Sandilands ; and is reprefented in the plate as 
it ha.s been lately improved by him, the price being at 
the fame time reduced from 15I. or 16. to 5I. or 61 . 


3. The Cultivator . 

This inftrument was invented by Mr William Letter The cultj- 
of Northampton; and that gentleman received, from 
the Society for the encouragement of Arts, the Society’s 
filver medal. The purpofe of this inftrument is to pul- 
verize tenacious foils that have been once ploughed, in 
a much more complete and rapid manner than can be 
accomplilhed by any other inftrument. It is thus de- 
scribed, Plate XIII. fig. 3. — A, the beam; BB, the 
handles ; CC, a crofs bar of a femicircular form con- 
taining 
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fnftmmcnts taming a number of holes, which allow the two bars 
tj rv . " DD to be placed nearer or further from each other*. 

DD are two ilrong bars moveable at one end upon 
a pivot E, and extending from thence in a triangular 
form to the crofs bar C. In thefc bars arc fquarc holes, 
which allow the (hares F placed therein to be fixed to 
any height required. 

The (even fharcs marked F, are fliaped at their lower 
extremities like fmall trowels ; the upper parts of them 
arc lquare iron bars. 

GGG are three iron wheels on which the machine is 
moved ; they may be raifed or lowered at plcafuro. 

H, the iron hook to which the fwingle-trec and horfes 
are to be fixed. 

When the machine is firft employed on the land, tl 
bars DD are expanded as much as pofliblc. As the 
foil is more loofened, they are brought nearer to the 
centre ; the (hares then occupy a lefs fpacc, and the 
foil will confequently be better pulverized. 

In working on a rough fallow, therefore, the culti- 
vator (hould be let for its greateft expan fion, and con- 
trailed in proportion as the clods are reduced. The 
inventor declares himfclf confident that one man, a boy, 
and fix horfes, will move as much land in a day, and as 
effectually, as fix ploughs, meaning land in a fallow ft ate 
that has been previoufly ploughed. It is requifite in 
fome ftates of the fail to alter the breadth of the (hares, 
but of this it is prefumed that every farmer will be a 
proper judge. By the expanfion and contra&ion of the 
cultivator, the points of the (hares are in a fmall degree 
moved out of the dircit line ; but this is faid to be fo 
trifling as to prove no impediment to its working. 

A certificate from Mr William Shaw of Cotteneml, 


l 


near 
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ticar Northampton, ftates, that he had ufcd Mr Lef- loftroments 

. r It • r °I Hulban- 

rtcr’s cultivator, upon a turnip fallow in lummcr 1800 ; ary. 

and that he believes it to be a very ufeful implement w 

for cultivating the land in a fallow ftate by its working 
or feufiling off feven acres per day with fix horfes. He 
adds, that from its property of contra&ing and expand- 
ing, it is calculated to work the fame land in a rough 
or fine date, by which means it unites the principles of 
two implements in one, and by the index 011 the axis 
it may be worked at any depth if required. 

4. The Brahe . 


The brake is a large and weighty harrow, the pur- Brake At* 
pole of which is to reduce a ftubborn foil, where an or-^J^jy 
dyr.iry harrow makes little impreflion. It cortfifts of fig. 
four fijuare bulls, each fide five inches, and fix feet and 
a half in length. The teeth arc 17 inches long, bend- 
ing forward like a coulter. Four of them are inferted 
into each bull, fixed above with a fcrew-nut, having 
12 inches free below, with a licel clofc to the und^r part: 
of the bull, to prevent it from being pulhed back by 
floncs. The nut above makes il eafy to be taken out 
for (harping. This brake requires four horfes or four 
oxen. One oi a leffer fuse will not fully anfwer the 
purpofe : 011c of a larger fize will require fix oxen ; in 
which cafe the work may be performed at lefs expcnce 
with the plough. 

This inftrument may be applied to great advantage 
in the following circumlfances. In the fallowing ftrong 
clay that requires frequent ploughings, a braking be- 
tween every ploughing will pulverize the foil, and ren- 
der the fubfequent ploughings more eafy. In the month 
of March or April, when ftrong ground is ploughed 

for 
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Xnftruments for barley, cfpecially if bound with couch-erafs, a crofs* 
dry. braking is preferable to a crofs-ploughing, and is done 
* * at half the expence. When ground is ploughed from 

the (late of nature, and after a competent time is crofs- 
ploughed, the brake is applied witli great fuccefs, imme- 
diately after the crofs-ploughing, to reduce the whole to 
proper tilth. 

Let it be obferved, that a brake with a greater num- 
ber of teeth than above mentioned, is improper for 
ground that is bound together by the roots of plants, 
which is always the cafe of ground new broken up from 
its natural Hate. Hie brake is loon choked, and can 
do no execution till freed from the earth it holds. A 
lefs number of teeth would he deficient in pulverizing 
the foil. 

4. The Harrow. 

Harrows are too frequently conlidored as of no ufe 
but to cover the feed ; but they have another ufe fcarcc 
lefs effential, which is, to prepare land for the feed. This 
is an article of importance for producing a good crop. 
But how imperfectly either of thefo puvpoies is per- 
formed by the common harrow, will appear from the 
following account of it. 

Imperfec- The harrow commonly ufed is of different forms, 
common* The we ment * on has two bulls, four feet long 
barrow. and jg inches afunder, with four wooden teeth in each. 

A fecond has three bulls, and 12 wooden teeth. A 
third has four bulls and 20 teeth of wood or iron, 
10, 11, or 12 inches afunder. Now', in tine mould, 
die lad may be fufficient for covering the feed ; but 
none oft them are fufficient to prepare for the feed any 
ground that requires fubduing. The only tolerable 
2 form 
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form is that with iron teeth; and the bare description Inftrumrtt# * 

* of Hulbvu 

of its imperfections will fliow the neCeflity of a more ary. 
perfeCt form. In the firft place, this harrow is by far 
too light for ground new taken up from the date of na- 
ture, for clays hardened with fpring drought, or for 
other Itubbom foils : it floats on the furface ; and after 
frequent returns in the fame track, nothing is done ef- 
fectually. In the next place, the teeth arc too thick fer, 
by which the harrow is apt to be choked, efpecially 
where the earth is bound with roots, which is common- 
ly the cafe. At the fame time, the lightnefs and num- 
ber of teeth keep the harrow upon the furface, and pre- 
vent one of its capital purpofes, that of dividing the foil: 
nor will fewer teeth anfwer for covering the feed pro- 
perly. In the third place, the teeth are too fhort for 
reducing a coa.fe foil to proper tilth; and yet it would 
be in vain to make them longer, becaufe the harrow 1 * 
too light for going deep into the ground. Further, the 
common harrows are fo ill conftru&ed, as to ride at 
every turn one upon another. Much time is loft in dif- 
engaging them. Laftly, It is equally unfit for extirpa- 
ting weeds. The ground is frequently fo bound with 
couch-grafs, as to make the furrow-llice ftand up- 
right, as when old ley is ploughed: nolwithftanding 
much labour, the grafs roots keep the held, and gain the 
victory.- 

A little reflection, even without experience, will 
make it evident, that the fame harrows, whatever be 
the form, can never anfwer all the different purpofes of 
harrowing, nor can operate equally in all different foils, 
rough or fmooth, firm, or loofe. The following, there- 
fore, have been recommended ; which are of three dif- 
ferent forms, adapted for different purpofes. They 
Vol. I. S are 
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Enftrwamtsare all of the fame weight, drawn each bytwohocfes. 
«TAM>u>r _gj rc jj j 8 t jj e ]j e ft W ood for them, becaufe it is cheap, 

* , ' and not apt to fplit. The firft is compofed of four 
narrows, bulls, each four feet ten inches long, three inches and 
Sg. z . ' a quarter broad* and three and a half deep; the in- 
terval between the bulls i x inches and three fourths ; 
fo that the breadth of the whole harrow is four feet. 
The bulls are conne&ed by four iheths, which go 
through each bull, and are fixed by timber nails driven 
through \>oth. In each bull five teeth are inferted, ten 
inches free under the bull, and ten inches afunder. 
They are of the fame form with thofe of the brake, and 
inferted into the wood in the fame manner. Each of 
thefe teeth is three pounds weight : and where the har- 
row is made of birch, the weight of the whole is fi* 
Rone 14 pounds, Dutch . An ere& bridle is fixed at a 
corner of the harrow, three inches high, with four 
notches for drawing higher or lower. To this bridle a 
double tree is fixed for two horfes drawing abreaft, as in 
a plough. And to ftrengthen the harrow, a fiat rod of 
iron is nailed upon the harrow from corner to corner in 
the line of the draught. 

Fig. 2. The fecond harrow con fids of two parts, conne&ed 
together by a crank or hinge in the middle, and two 
chains of equal length, one at each end, which keep 
the two parts always parallel, and at die fame diftancc 
from each other. The crank is fo contrived, as to al- 
low the two parts to ply to the ground like two un- 
conne£ted harrows ; but neither of them to rife above 
the other, more than if diey were a fingle harrow 
without a joint. In a word; they may form an angle 
downward, but not upward. Thus they have the ef- 
fect of two harrows in curved ground, and of one 

weighty 
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weighty harrow in a plain. This harrow is compofed 
of fix bulls, each four feet long, three inches broad, diy. 
and three and a half deep. The interval between the 1 1 ^ * f 

bulls nine inches and a half ; which makes the breadth 
of the whole harrow, including the length of the crank, 
to be five feet five inches. Each bull has five teeth, 
nine inches free under the wood, and ten inches afun- 
der. The weight of each tooth is two pounds; the 
reft as in the former. 

The third confifts alfo of two parts, conne£led to- Fig. 3, 
gethcr like that laft mentioned. It has eight bulls, 
each four feet long, two inches and a half broad, and 
three deep. The interval between the bulls is eight 
inches ; and the breadth of the whole harrow, indu- 
cting the length of the crank, is fix feet four inches. 

In eath bull .ue mferted live teeth, feven inches free 
under the wood, and ten inches and a half afunder, 
cadi tooth weighing one pound. The reft as in the 
two former harrows. 

l hcfe harrows are a confideTablc improvement. They Properties 

. , .ft 1 1 of thefr 

ply to curved ground like two unconnected haTrows ; barrow s 
and \i hen drawn in one plane, they are in effect one 
hanow of double weight, which makes the teeth pierefc 
deep into the ground. The imperfection of common 
Imrrows, mentioned above, w ill fuggeft the advantages 
of the fet of harrows here recommended. The firft is 
proper for harrowing land that has long lain after 
ploughing, as where oats are fown on a winter furrow, 
and in general for harrowing ftiff land : it pierces deep 
into the foil by its long teeth, and divides it minutely. 

The fecond is intended for covering the feed : its long 
teeth lays the feed deeper than the common harrow can 
do ; which is no flight advantage. By placing the feed 
b a confider?hly 
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Inftrstnenticonfiderably under the furface, the young plants aw* 

* djJJ*"* on the one hand, protected from too much heat, and, 
on the other, have fufficiency of moifture. At the 
fame time, the feed is fo well covered that none of it 
is loll* Seed (lightly covered by the common harrows 
wants moifture, and is burnt up by die fun ; betide, 
that a proportion of it is left upon the furface uncover* 
ed. The third harrow fupplics what may be deficient 
in the fecond, by fmoothing the furface, and covering 
the feed more accurately. The three harrows make 
the ground finer and finer, as heckles do lint ; or, to 
ufe a different comparifon, the firll harrow makes the 
bed, the fecond lays the feed in it, the third fmooths 
the clothes. They have another advantage not infe- 
rior to any mentioned : they mix manure with the fifil 
more intimately than can be done by common harrows; 
and upon fuch intimate mixture depends greatly the ef- 
fe& of manure, as has already been explained. To con- 
clude, tliefe harrows are contrived to anfwer an efta- 
blilhed principle in agriculture, That fertility depends 
greatly on pulverizing the foil, and on an intimate mix- 
ture of manure with it, whether dung, lime, marl, or 
any other. 

Plate IV. The Chain and Screw Harrow, Fig. 6. is the plan 
of a harrow invented by Mr Sandilands, and to 
which he has given the name of the chain and ferew 
harrow . Its properties are, that if your ridges be 
high, and you wifli to harrow them from one end to the 
other, by lengthening the chain (which the ferew com- 
mands), the harrow, when drawn along, forms an angle 
downwards, and miffes none of the curve of the ridge, 
fo far as it extends (which may be nine feet, the di- 
ftance from A to B. The extent/ in the contrary di- 
rection. 
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rc&ion, is five feet fix inches). When the crowns of inftnaneM* 
the ridges have got what is thought a fufficient harrow- dry. 
ing lengthwife, you fliorten the chain by the fcrew, ' 
which forms an angle upwards ; the harrow is then 
drawn by the horfes, one on each fide of the furrow; 
which completely harrows it, and the fide of the ridges, 
if 1 8 feet broad. 


When you want to harrow even ground or high 
ridges acrofs with the fcrew, you can bring the har- 
row to be horizontal, fo as to work as a folid harrow 
without a joint. 

The teeth are formed and fixed in the common man- 


ner, fquare, not in the falhion of coulters ; and are nine 
or ten inches below the wood, and of fuch ftrength as 
k is thought the land requires. The teeth cut, or ra- 
ther tear, the ground at every four inches without va- 
riation, though tmningly placed irregularly ; and this 
without any rifk of choking, except fometimes at the ex- 
treme angles, where the teeth are necellarily near each 
other; but which may be cleaned with the greatelt 
cafe, by railing them a little from the ground. The 
figures l, 2, &c. point out where the n teeth on each 
Gde of the harrow are placed. 

Where a ftrong brake-harrow is not necefiary, by 
making the teeth lhorter and lighter you may have 48 
teeth, which will tear the ground at every two inches, 
cover the feed well, and make a fine mould. 

It is recommended, that harrows for every purpofe, 
2nd of any fixe, be made on the above principle ; by 
which no tooth can ever follow the track of another, 
^nd all 0$ them will be kept conltantly acting. 

S3 
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Inftruments 

of, *J a,u 5. The Roller. 

The roller.* The roller is an inftrument of capital ufe in hu(ban<* 

■ dry, though, till of late years, fearreely known in ordi- 
nary pra£tice 5 and where introduced, it is commonly 
fo flight as to have very little effeft. 

Rollers are of different kinds ; ftone, call-iron, wood. 
Each of thefe has its advantages. We would reconi- ; 
mend the laft, conftrufted in the following manner : 
Take the body of a tree, fix feet ten inches long, the 
larger the better, made as near a perfcQ: cylinder as 
poflible. Surround this cylinder with three rows of 
iillies, one row in the middle, and one at each end. 
Line jJiefe fillies with planks of wood equally long with 
the roller, and fo narrow as to ply into a circle. Bincl 
them faft together with iron rings. Beech wood is the 
beft, being hard and tough. The roller, thus mount- 
ed, ought to have a diameter of three feet ten inches. 
It has a double pair of fhafts for two horfes abreall. 
Thefe are fufficient in level ground 5 in ground not le- 
vel, four horfes may be neccffarv. The roller without 
the (hafts ought to weigh 200 Hone Dutch ; and the 
large diameter makes this great weight cafy to be 
drawn. 

fcafon for Rolling wheat in the month of April is an import- 

rolling. ant ar t; c i e i n i 00 f e foil - y as the winter rains preflmg 
down the foil leave many roots in the air. Barley 
ought to be rolled immediately after the feed is fown ; 
especially where grafs feeds are fown with it. The 
beft time for rolling a gravelly foil, is as foot* as the 
mould is To dry as to bear the roller without clinging 
to it. A clay foil ought neither to be tilled, harrowed, 
HQr rolled, till the field be perfcftly dry. And as roll- 

imr 
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ing a clay foil is chiefly intended for fmoofhing the fur- inftrumerifc 
face, a dry feafon may be patiently waited for, even, till 
the crop be three inches high. There is the greater v * 
reafon for this precaution, becaufe much rain imme- 
diately after rolling is apt to cake the furface when 
drought follows. Oats in a light foil may be rolled 
immediately after the feed is fown, unlefs the ground 
be fo wet as to cling to the roller. In a clay foil, de- 
lay rolling till the grain be above ground. The pro- 
per time for fowing grafs feeds in an oat field, is when 
the grain is three inches high ; and rolling fhould im- 
mediately fucceed, whatever the foil be. Flax ought 
to be rolled immediately after fowing. This fhould 
never be negle&ed \ for it makes the feed pufli equally, 

•and prevents after-growth *, the bad effea of which is 
vifible in every ftep of the procefs for dreiling flax. The 
firft year’s crop of fown grades ought to be rolled as 
early the next fpring as the ground will bear the horfes. 

It fixes all the roots precifely as in the cafe of wheat. 

Rolling the fecond and third crops in loofe foil is an 
ufeful work ; though not fo eflential as rolling the firft 
crop. 

In the firft place, rolling renders a loofe foil more Efforts Q f 
compa£t and folid \ which encourages the growth of olilIl g- 
plants, by making the earth adhere clofe to eveiy part of 
every root. Nor need we be afraid of rendering the 
foil too compaft $ for no roller that can be drawn by 
two or four horfes will have that effea. In the next 
place, rolling keeps in the moifture, and hinders drought 
to penetrate. This effea is of great moment. In a 
dry feafon, it may make the difference of a good crpp, 
or no crop, efpecially where the foil is light. In the 
third place, the rolling grafs feeds, befide the foregoing 
S 4 advantages, 



&8o 


PRACTICE OP 


tnftmments advantages, facilitates the mowing for hay; and it is to 
dry. be hoped, that the advantage of this pra&ice will lead 
* w farmers to mow their corn alfo, which will increafe 
the quantity of' draw both for food and for the dung* 
hill. 

There is a fmall roller for breaking clods in land in* 
tended for barley. The common way is, to break 
clods with a mallet ; which requires many hands, and is a 
laborious work. This roller performs the work more 
cfFe£tually, and at much lefs expence. Let a harrowing 
precede, which will break the clods a little ; and after 
lying a day, or a day and a half, to dry, this roller will 
difTolve them into powder. This however does not fu- 
perfede the ufe of the great roller after all the other 
articles are finiflied, in order to make the foil compadtf 
and to keep out the fummer drought. A ftone roller 
four feet long, and fifteen inches diameter, drawn by 
one horfe, is fufficient to break clods that are eafily dif- 
folved by preflure. The ufe of this roller in preparing 
land for barley is gaining ground daily, even among 
ordinary tenants, who have become fenfiblc both of the 
expence and toil of ufing wooden mells. But in a clay 
foil, the clods are fometimes too firm, or too tough, to 
be fubdued by fo light a machine. In that cafe, a rol- 
ler of the fame fize, but of a different conftrudtion, is 
necefiary. It ought to be furrounded with circles of 
iron, fix inches afunder, and feven inches deep ; which 
will cut even the moft ftubborn clods, and reduce them 
to powder. Let not this inilrument be confidercd as 
a finical refinement. In a ftiff clay it may make the 
difference of a plentiful or fcanty crop. 

6 . 27 * 
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Tnftnzmexfts 

6. The Fallow-cleanfmg Machine. o{ 

This was invented by Mr Aaron Ogden, a fmith The iaiioJv 
at A(hton-under-Line, near Manchefter in Lancafhire. 


It is intended for cleanfing fallows from weeds, &o ’ate VL 
which exhauft the riches of the foil. A, A, is the frame 
B, the firft roller; C, the fecond ditto; in which laft arc 
two cranks to move the arms D, D, which work the rake 
up the directors fixed on the plank £. The under fide of 
the lower ends or (hares of thefe directions are (harp, to 
cut the clods and let them come on the upper fide. Each 
alternate heel of the (hare is longer than the intermedi- 
ate one, that they may not have more than one-half to 
cut at once. At the back of the plank E are two ferews 
t<J let it loofe, that the directors may be fet higher or 
lower. The (hares are to penetrate the ground two or 
three inches, to raife the quicks till the rake I, I, 
fetches them into the cart H, where a man mult be 
ready with a muck-hook to clear them backward when 
gathered. In the rake I are two teeth for every fpace 
of the directors, that (tones, &c. may be gathered 
without damage. K, K, are two ftaples, by which 
the machine is drawn : under them at h are two hooks, 
placed low to raife the machine in turning, by the help 
of. the traces ; and the axle-tree of thegpart (hould be 
fixed upon a pin, that it may turn like a waggon. 

F, F, are die triggers to throw the rake behind the 
roots. The long teeth at G, G, are to cleaiife the 
roller C. I, I, is the rake which gathers up the weeds 
into the cart H, anct is drawn above the trigger F by 
the working of the arms D, exprefled by the dotted 
lines at d d, i i u The triggers F, of which there is 
one on each fide, move on the pivots a ; fo that when 

the 
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l«fl yoi m ct i tsthe points b of the rake I have been drawn up by the 
dry* directors E to the part marked c y the trigger, giving 
%ir * wa y^ permits the rake to pafs; but immediately falft 
mg, the rake returns along the upper furface of the 
trigger marked e, e $ and of courfe falls on the weeds 
when it eomes to the end, a little beyond the pivot a. 
The reader will obferve, that the boarding is taken 
away on one fide, in the Plate, in order to give a more 
perfeft view of the inner parts of the machine ; and 
in fa£t it would perhaps be better if all the boarding,, 
marked L, L, L, was taken away, and frame-work 
put in its* ftead. The cart H might undoubtedly alfo 
Plate VI* be made lighter. The wheels M, M, appear in the 
*■ Plate to be made of folid wood : but there is no ne- 
eeffity they flioukl be fo. At N, is another view* of 
die roller C, by which the difpofition of the fpikes 
may be eafily comprehended. Suppofe the eircle O, 
deferibed by the end of the roller N, to be divided by 
four ftraight lines into eight equal fegments, as repre- 
fented at P* Let the fame be done at the odier end of 
the roller, and parallel lines be drawn from one corre- 
fponding point to the other the length of the roller 
mark the points with figures i, a, 3, 4, 5, 6, 7, 85 
afterwards draw oblique lines, as from x, at the end of 
O* to 2, at th^ other end, and from 2 to 3, &c. : on 
thefe oblique lines the fpikes are to be fixed at equal 
diftances, in eight circles* deferibed on the circumfe- 
rence of the roller. The fpikes of the linall roller B 
are fixed in the fame manner, except that the diameter 
being fmalier, there are only fix initead of eight rows. 
***• 3 ' R is another view of the dire&ors, with the plank E 
fig.* 5- on which they are fixed ; and & is a fe£tion of a part 
of the plank, with one of the directors as fixed, in 

which 
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which may be fccn the heel m> from whence to the Jnihwfcea* 
point of the {hare n is a iharp cutting edge. See the <jty. 
fame letters in figure R. At T is one of the long ^ ^ T 
teeth to be feen at G *, it is bent towards the roller C, 
which it ferves to cleanfe. When the end of the rake 
by after riling above c y is pufhed, by the motion of the 
arms D, D, along the upper part e> e, of the ‘ trigger 
F, and comes to the end beyond a ; as it falls, the 
part of the arm marked o reds on the notch p> till it 
is again raifed by the motion of the roller C with the 
rake. The roller C is to be one foot diameter, the 
fpikes nine inches long, that they may go through the 
furrow (if the foil {hould be loofe) into the hard earth, 
the more effectually to work the rake, vHiich other- 
vflfe might be fo overcharged as* to caufe the roller to 
drag without turning. In the rake-ends b there fhould 
be pivots, with rollers or pullers on, to go in the 
groove, to take off the friction ; and they would like- 
wile take the .triggers more furely as the rake comes 
back. The rake fhould alfo be hung fo far backward, 
that when it is fallen the arms of it may lie in the 
fame plane or parallel with the directors, on which it 
comes up (which will require the frame to be two inches 
longer in the model). This will caufe the rake to fall 
heavier, and drive the teeth into the roots, and bring 
them up without {hattering. Thcfc teeth mult be 
made of ftcel, very fine, and fo long as to reach down 
to the plank on which the dire&ors are fixed, that is 
to fay, fix inches long (the direftors are alfo to be 
made fix inches broad above the plank). The rake- 
head fhould alfo fall a little before the crank is at its 
extremity, which will caufe the rake to pufh forward 
let the teeth come into the roet3. The rake-teeth 

muft 
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fc^rwuenfs mud drop In the fame plane with the roller and wheels^ 
dry. * or on the furface of the earth. No more fpace fhould 
^ * be given from the roller C to the long teeth* at G G 

than that the rake may juft mifs the fpikes of the rol- 
ler C and fall on the places before mentioned. As the 
firft roller B was intended to cleaofe the fecond C more 
than for any other ufe, it may be omitted when the ma- 
chine is made in large, as Mr Ogden has lately found 
that the long teeth at GG anfwer the end alone, and this 
renders the machine about a fixth part fhorter. Now, to 
fuit any fort of earth, there (hould be to each machine 1 
three planks, with directors at different fpaces to ufe oc- 
cafionally : in the firft, the fpaces between the directors 
fhould be eight inches wide, in the fecond fix, and in the 
third four. This will anfwer the fame end as having 
fo many machines. 

As there may be feme obje&ions to the rake not leav- 
ing the roots when it has brought them up, Mr Ogden 
has feveral methods of cleanfing it ; bujt as he would 
make it as fimple as pofiible, he choofes to let it be with- 
out them at prefent *, but fuppofe it (hould bring fome 
roots back again with it, it will probably lofe them be- 
fore it gets back to the extremity ; whence they will lie 
light, and be of but little detriment to the others com- 
ing up, Mr Ogden would have the firft machine made 
four feet fix inches wide, the teeth divided into equal 
fpaces, die outfits into half fpaces^' 

7^ The new-invented Patent Univerfal Sowing Machine + 

UmveafaT 

nTchf e mac ^ ne * whether made to be worked by hand, 

Plate VII. drawn by a horfe, or fixed to a plough, and ufed with 
pfateVUL^ * s extrerae ty fimple in the conftru&ion, and not 
liable to be put out of order; as there is but on$ 

movement 
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4nt>vfement to direft the whole, nor does it require anyT^omerttt 
Ikill in working. It will fow wheat, barley, oats, Tye, * 

clover, cole-feed, hemp, flax, canary, rape, turnip, be*- * * f 

fides a great variety of other kinds of grain and feeds 
broad-cad, with an accuracy hitherto unknown. It 
is equally ufeful in the new hufbandry, particularly 
when fixed to a plough ; it will then drill a more exten- 
sive variety of grain, pulfe, and feed (through every 
gradation, with regard to quantity), and deliver each 
kind with greater regularity than any drill-plough 
whatever. When ufed in this manner, it will likewife 
be found of the utmoft fcrvice to farmers who are par- 
tial to die old hufbandry, as, among many other very 
valuable and peculiar properties, it will not only fow 
id the broad-cad way with the mod Angular exacbicfs* 
but fave the expence of a feedfman ; the feed being Town 
{either over or under furrow at pleafure), and the land 
ploughed, at die fame operation. 

Perhaps a fair and decifive experiment for ascertain- 
ing the fuperior advantage of broad-cading or drilling 
any particular crop, was never before fo practicable $ as 
the feed may now be put in with the utmoft degree of 
regularity, in both methods of culture, by the fame 
machine > confequently, the feed will be fown in both 
cafes with equal accuracy, without which it is impof- 
fible to make a juft decifion. 

The excellence of this machine confifts in fpreading 
any given quantity of feed over any given number of 
acres with a mathematical exa&nefs, which cannot be 
done by hand \ by which a great faving may be made 
in feeding the ground, as well as benefiting the ex* 
pe&ed crop. 

There has always been a difficulty in fowing turnip 

feed 
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latownents feed with any degree of exaclnefs, both from the mi- 
%f^ufban nutcnc f s c £ t ^ e f eet j^ am j the fmallnefs of the quantity 
* » required to be fown on an acre. Here the machine has 

a manifeft advantage, as it may be fet to fow the lead 
quantity ever required on an acre; and with an accuracy 
the bell fcedfman can never attain to. 

It will alfo fow clover, cole, flax, and every other 
hind of fmall feed, with die utmoft degree of regu- 
larity. 

It will likewife broad-cad beans, peafe, and tares, or 
drill, them widi the greateft exa&nefs, particularly when 
conftru&ed to be ufed with a plough. 

Another advantage attending the ufe of this machine 
is* that the wind can have no effe& on the falling of 
the feed. 

Of the Machine •when made to he ufed without a 
Plough , and to be drawn by a Horfe. — It may in this cafe 
he made of different lengths at the defire of the pur- 
Plate vii. chafer. The upper part A AAA, contains the hoppers 
a * from which the grain or feed defeends into the fpouts. 
The feveral fpouts alb red upon a bar, which hangs and 
plays freely by two diagonal fupports BB ; a trigger fixed 
to this bar bears a catch-wheel ; tins being fixed on the 
axle, occafions a regular and continual motion, or jog- 
ging of the fpouts, quicker or flower in proportion to 
the pace die perfon fowing widi it drives; and of courfe, 
if lie quickens his pace, the bar will receive a greater 
number of drokes from the catch-wheel, and the 
grain or feed will feed the fader. If he drives flower, 

' by receiving fewer ftrokes, the contrary mud take 
place. In going along the fide of a hill, the ftrength 
of the drokc is corrc&ed by a fpring which a£ts with 
more or lefs power, in proportion as the machine is 
i more 
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more or>lefs from the horizontal pofition, and counter- 
ads the difference of gravity in the bar, fo that it prcf-, diy. 
fes, in all fituations, with a proper force againft the w 
catch-wheel. This fpring is unnecedary if the land 
be pretty level. At the bottom of the machine is placed 
an apron or fhelf in a Hoping pofition \ and the corn or 
feed, by falling thereon from the fpouts above, is Scat- 
tered about in every diredion under the machine, and 
covers the ground in a molt regular and uniform man- 
ner. 


To fow the corn or feed in drills, there are moveable 
fpouts (fee fig. 8.), which are fixed on or taken off at Plate vnr. 
pleafure, to dired the feed from the upper fpout to the 
bottom of the furrow. 

7 Fhe machine is regulated for fowing any particular 
quantity of feed on an acre by a brafs Aider, A, fig. 7. 
fixed by fcrews againft a brafs bridge on each of the 
fpouts. The machine is prevented from feeding while 
turning at the ends, by only removing the lever E, 
fig. 3. out of the channel G, to another at H, on the Plate VH* 
right hand of it, which carries back the bar from the 
catch-whecl, and occafions the motion of the fpouts to 
ceafe, and at the fame time brings them upon a level 
by the adion of the diagonal fupporters ; fo that no 
corn or feed can fall from them- 

The machine in this form is particularly ufcful for 
broad-cafting clover upon barley or wheat ; or for fow- 
ing any other kind of feed, where it is neceffary that 
the land fliould firft be harrowed exceedingly fine and 
even. 

Manner of ujing the Machine^ when drawn by a 
Horfil — Place the machine about two feet from the 
ends of the furrows where you intend it (hall begin to 

fow- 
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Fill the hoppers with feed, and drive it forwards 
dry. ."with the outfide wheel in the firft furrow. When you 
^ are at the end of the length, at the oppofite fide of the 

HatfiVn. field, lift the lever E, fig. 3. into the channel H, and 
the machine will inftantly (lop fowing. Drive it on 
about two feet, and then turn. Fill the hoppers again 
if neceflary *, then remove the lever back again into the 
channel G, and in returning, let the outfit^ wheel of 
the machine go one furrow within , the track which 
was made by it, in palling from the oppofite. end ; as 
for example, if the wheel paffed down the eighth fur- 
row from the outfidg of the field, let it return in the 
feventh ; and in every following length let the outfide 
wheel always run one furrow within the track made by 
the fame wheel : becaufe the breadth fown is about nkic 
inches lefs than the dillance between the wheels. 

Let the machine be kept in a perpendicular fitua- 
tion. If the farmer wiihes to fow more or lefs feed 
on any one part of the field than the other, it is only 
raifing the handles a little higher, or finking them a 
little lower than ufual, and it will occafion a fufficient 
alteration ; and (hould the laft turn be lefs in breadth 
than the machine, thofe fpouts which are not wanted 
may be taken up from the bar, and prevented from 
feeding, by turning the knob above them. 

Alfo, when the land required to be fown has what is 
called a vent, that is, when the Tides of the field run in 
an oblique line to the furrows, which by this means 
are unequal in length ; the fpouts muft be taken up or 
let down in fucceilion by turning the knobs, as that 
part of the machine where they are placed arrives at 
the ends of the furrows. This is done while the ma- 
chine is going forwards. 


If 
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If tlie land be tolerably level, the machine may be Mn^enta 
fixed by the ferew in the front, and the machine may _ dry. 
then be ufed by any common harrow boy. " ^ 

Method of regulating the Machine . — In each fpout is 
fixed a bridge (fee fig. 5. Plato VII.), with an aperture 
in it, B, for the grain or feed to pals through. This aper- 
ture is enlarged or contra&ed by a Aider, A, which pafies 
over it ; and, when properly fixed for the quantity of feed 
defigned to be fown on an acre, is fattened by means 
of two ftrong ferews firmly againlt the bridge. This 
is made ufe of in fowing all kinds of feed, where it is 
required to fow from one builiel upwards on an acre. 

To fow one, two, three gallons, or any of the inter- 
mediate quantities, as of clover, cole-feed, &c. the 
bfafs plate, iig. 4. is placed between the bridge and the Plate VIII. 
llider, with the larged; aperture B downwards, which . 
aperture is enlarged or contracted by the llider as be- 
fore. To low turnips, the fame plate i/placed between 
the bridge and the llider, with its final left aperture A 
downwards, and the hollow ^part about the fame aper- 
ture inwards. 

Fig. 6. is a \icw of the regulator, by which the 
apertures in the ieveral fpout.'* are all let exactly alike, 
with the utmoft cafe, to make them feed equally. The 
extreme height of the largeft aperture is equal to die 
breadth AB, and the breadth at C is equal to the 
height of the finalleft aperture ufed, viift that for tur- 
nips. The fide AC is divided into 60 equal parts, 
and on it moves the Aider or horfe D ; which being 
placed at any particular degree, according to the quan- 
tity of feed required to be fown on an acre, is fixed 
upon it, by a ferew on the fide of the Aider or horfe. 

When thi’s is done, the end of the regulator is put*. 

Vol. I. T through* 
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faftnime''.ts through the aperture in the brulge or plate (whichever 


drv. 


is intended to be ufed), and the Aider againft the bridge 
in the fpout, raifed by it, till it flops againft the horfe 
on the regulator : then the Aider is fattened againft 
the bridge firmly by the two ferews ; care being taken 
at the fame time that it ftand nearly fquare. 

By this means the ipouts (being all fixed in the fame 
manner) will feed equally* 

It is cafy to conceive that the Gze of the apertures, 
and confequently the quantity of feed to be fown on an 
acre, may be regulated with a far greater accuracy 
than is required in common praftice. 

The fpouts may be regulated with the utmoft nicety, 
in five minutes, to fow each particular feed, for the 
whole feal'on. But a little practice will enable any 
pcrfon, who poftefies but a very moderate capacity, to 
make the fpouts feed equally, even without ufing the 


regulator *. 


Of 


* ]*roptr directions are given with each machine lor ufing it, as aifo 
lor fixing the Aiders to fow any particular quantity of corn or feed on an 
acre., fo as to enable, any perfon to fet the fpouts. 

The prccs of the machine (ctfciiifive of the packing cafes) arc as fol- 
low. If conttrn' l >ed t&bo ufed with a Angle -furrow plough ; the wh cl, 
with the axle and ch<*eks Reeled, (trap, regulator, brafs-plates for 
broad-catting or drilling turnips, hifenir, tares, wheat, barley, &c. 
uiid every article ncccflary for fixii g it included, three* guineas and a 
half, if made with a ipring (lor lowing on the fide of a hill, where 
the Dope is confiderahle), hat whic h is very rarely nccefTary, five flii! - 
lings more. If made to be fiVed to any double -furrow plough, four gui- 
neas atul a half. 

The large machine, fig. 3. Plate VII. when made to hroad-caft feven 
furrows at a time and to be drawn by a horfc, eight guineas and a half. 
If conftrudled to fow five furrows at a time, and to be ufed by hand, lis 
guineas. Thefe are aifo five /hillings more if made with a fpring. 
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X)f the Machine , when made to be ufed by Hand.~~ Inftruments 
The difference of the machine in this cafe is, that it Is dry. 
made lighter, with but three fpouts, without (hafts, ¥ 
and is driven forwards by the handles. It hath alfo a 
bolt in front, which being pufhed in by the thumb, re- 
Jeafes the machine ; fo that it can then eafily be placed 
In a perpendicular pofition. This alteration is necef- 
fary to keep the handles of a convenient height, in 
lowing up and down a hill, where the flope h confider- 
able i and is done while the machine is turning at the 
end of the length. The method of regulating and ufing 
it is the fame as when made to be drawn by a horfe. 

Of the Machine ) when cotiJlruFtcd to be ufed with a 
Plough . — This is, without doubt, the moft ufeful ap- 
plication of the machine ; and it can be fixed without 
difficulty to any kind of plough, in the fame manner as 
to that rep refen ted in fig. 2. Plate VII. 

The advantages arifing from the ufe of it are great 
and numerous j for, befide the increafe in the crop, 
which will be enfured by the feeds being broad-caft 
with a mathematical nicety, a large proportion of Iced 
(the value of which alone, in a few months, will amount 
to more than the price of the machine) and the feeds* 
man’s labour will be faved. The feed may likewife be 
fown either under or over furrow ; or one call each 
way, as is pra&ifed by fome farmers. The feeds alfo, 
being caft by the machine upon the frcfti ploughed 
land, may be immediately harrowed in, before the 
mould has loft any part of its moifture ; which in a dry 
feafon will greatly promote the crop. In drilling any 
kind of grain, pulfe, or feed, it poflcilcs every property 
that can be wifhed for in the beft drill-plough, nor will 
it (as moft of them do) bruife the feed, or feed irre- 
T 2 gularly. 
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Inftruments cmlarly. The conftruclion of the machine is the fame 

ofHulban- , . . . - , 

dr as the large ones, except being made with one hopper 

" T aifd fpout inftead of fcveral, and the apron moveable 
inftcad of being fixed, as may be feen by infpe£tii?g 
fig. i. Plate VIII. The only alteration necefiary to 
make the machine broad-call or drill is, in the for- 
mer cafe to place the apron B, fig. 2. Plate VII. at 
the bottom of the machine, upon the hooks FF, Hop- 
ing either towards the furrows or the unploughed land, 
according as it is intended to fow the feed, either over 
or under furrow. Whenever the apron is required to 
be fliifted, it is done in lefs than a fecond of time a , as 
it only requires to be moved up or down with the hand, 
when a catch fixes it. 


To prepare it for drilling, inftcad of the apron, plaie 
the long fpout, fig. 8. Plate VIII. upon the brackets, on 
the front of the machine, by the ears AA, to receive the 
feed from die upper fpout, and fallen the lower end of it, 
by a fmall cord, to that hook upon which the apron is 
hung for broad-calling which is next the plough (fee 
fig. i. Plate VIII.) j the feed will then be directed by 
the long fpout to the centre of the furrow, near the heel 
of the plough. The fpring for corre£ling the ftrength of 
the ftrokc, is necefiary only when they are required to 
go along the fide of a confiderable declivity. The ma- 
chine, when fixed to a plough, does not require the 
fmalleft degree of {kill in ufing, as nothing is necefiary 
but to keep the hopper filled, which will contain a fuf- 
ficient quantity of feed to go upwards of 140 rods, be- 
fore it will want refilling, when three buihels and a 
half are fown on an acre. The accuracy with which 
it will broad-caft, may in fome meafure~ be conceived, 
by confidering that the feed regularly defeends upon 
2 the 
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the apron or dielf, and is from thence fcattered upon Tnftniments 
1 . . . • or Hulban-. 

the ground, in quantity exaftly proportioned to the dry. 

fpeed of the plough : alfo that each call fpreads to the ' 

third furrow : and by this means fhuts upon the lad. 

In this manner it is continually filling up till the whole 

field is completely covered ; fo that it is impoflible to 

leave the (mailed fpace without its proper quantity of 

feed. 

When the plough is wanted for any other purpofe, 
the machine, with the wheel at the heel of the plough 
for giving it motion, can be removed or replaced at any 
time in five minutes. 

Fig. 9. reprefents the machine fixed to a double- VUl. 
furrow creating plough, and prepared for drilling. As 
this plough may not be generally known, it will not be 
improper to obfi*rve, that it is chiefly ufed for creating 
the land with furrows (after it has been once ploughed 
and harrowed) ; which method is neceflary when the 
feed is to be fown broad-cad upon land that has been a 
clover ley, &c. becaufe, if the feed be thrown upon the 
rough furrows, a confiderabie part of it will fall be- 
tween them, and be unavoidably lod, by lying too 
deep buried in the earth. This mode anlwers ex- 
tremely well, and partakes of both methods of culture ; 
the feed, though fown broad-call, falling chiefly into 
the furrows. 

The machine is very ufeful for fowing in this man- 
ner ; as the feed is broad-cad, with an inconceivable 
regularity, at the time the land is creafed. The ad- 
vantages it likewife pofibfles for drilling all forts of 
grain or feed with this plough, are too evident to need 
mentioning. 

The machine, when condrutted to be ufed with a 
T 3 double** 
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mtnmrnts double-furrow plough, is made with two uppt* ami 
dry two long fpouts for drilling, two aprons for broad* 
■ ■ f L * calling, and with a double hopper j but in other re- 
fpe£ts the fame as when intended for a (ingle-furrow 
plough : it is ufed in all cafes with the greatell eai'e 
imaginable. 

The interval between the points of the two (hares of 
a creating plough is ufually ten inches ; the beam about 
nine feet long j and the whole made of a light con- 
ftruclion. 

Plate VII. A more particular explanation cf the figures. — Fig. 2. 

The machine fixed to a Kcntilh turn wrcll plough. A, 
The machine. B, The apron upon which the feed 
falls and rebounds upon the land, in broad-calling. C, 
Lid to cover the hopper. D, Wheel at the heel of 
the plough. E, Strap. FF, Hooks, upon which the 
apron turns by a pivot on each fide. G, Stay, to keep 
the machine Heady. II, Lever, to prevent it from 
fowing. 

Fig. 3. The machine conftrucled to be drawn by a 
horfe. AAAA, The hoppers. BB, The diagonal 
fupporters. CCCC, The upper fpouts; I), The apron 
or (helf upon which the feed falls from the upper fpouts. 
E, The lever, which carries back the bar, and prevents 
the machine from fowing. FF, Staples upon the han- 
dles, through which the reins pafs, for the man who 
Conducts the machine, to dire£t the horfe by. I, 
Screw, to fix the machine occafionally. N. 13. The 
knobs (by turning which each particular fpout may 
be taken from off the bar, and thereby prevented from 
feeding) are over each upper fpout ; but, to prevent 
confufion, are not lettered in the Plate. 

Bate VIII. Fig. 1. is the fame machine with that in fig. 2. Plate 

VII. 
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VII. The dotted lines, expreffing the fituation of the liniment* 
long fpout, when the apron is removed, and the mar- a™, 
chine adapted for drilling. v # 

Fig. 2. Alfo the fame machine, with the front laid VIIL 
open to ihow the infide. A, The catch-wheel fixed 
upon the axle. BB, The axle upon which the machine 
hangs between the handles of the plough. C, The 
pulley, by which the ifcrap from the wheel at the heel 
of the plough turns the catch-wheel. I), the bar, 
upon which the upper fpont reils, fufpended by the 
diagonal Jfupporters EE, bearing againft the catch- 
wheel by the trigger F, and thereby kept in motion 
while the plough is going. . G, The apron in a Hoping 
pofition, upon which the corn or feed fails front the 
upper fpout, and is fluttered by rebounding upon the 
land. It turns upon pivots, and by this means throws 
the feed cither towards the right hand or - left at piea- 
fure. 

Fig. 3. The upper fpout. 

Fig. 4. The plate which is placed between the bridge 
and the Aider, for fowing fmall feeds. The aperture 
A being downwards for fowing turnips 5 the larger one 
B downwards for fowing clover, &c. 

Fig. 5. The bridge, fixed in the upper fpouts. A, 

The Aider, which contracts or enlarges the different 
apertures. B, The aperture in the bridge, through 
which the feed paffes, when fowing any quantity from 
one buflicl upwards on an acre. 

Fig. 6. The regulator, made of brafs. D, The 
Aider or horfe which moves upon it, and is fixed at any 
particular degree by a ferew in its fide. 

Fig. 7. reprefents the movement in the machine 
fig. 3. Plate VII. AAAA, Gleets, between which the up- 

t 4 m 
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lftmmcntsper fpouts reft. BB, The diagonal fupporters, by which 
dry. ' the bar with the upper fpouts hang. C, The catch- 
= v ~ wheel. DD, The axle. E, The trigger upon the 
bar, which bears againft the catch- wheel. FF, Stays 
from the back of the machine, by which the bar 
plays. 

late VIII. Fig. 8. The long fpout. AA, The ears by which 
it hangs. 


Of the Thrashing Machine . 

We have already mentioned, that 'from th^ remoteft 
antiquity the practice prevailed and itill prevails in A- 
fia, of treading out the corn from the ear by means of 
the feet of cattle. In the United States ol America, 
where human labour is very expen live, the fame mode 
of proceeding is Itill adopted. It alfo exills in the fouth- 
ern parts of Europe. Mr Young fpeaks of it as prac- 
ticed in the province of Languedoc and other parts, in 
the following terms “ Languedoc. Through all the 
fouthem parts of this province they tread out the corn 
with horfes and mules ; a man in the centre of the 
thru filing-floor in the open air drives them round, and 
other men fupply the floor and clear away the Itraw. 
In tome converfation 1 had on this method between 
Narbonne and Niflan, I was afiiired it was far preferable 
to the ufe of flails; that 24 mules or horfes, and 12 
men, would depique , as they term it, 150 feptiers of 
wheat in a day ; that fome farms produce 2000 fep- 
tiers of coin. What would flails do for fuch a quanti- 
ty ! I examined the wheat, and did not find it more 

damaged 


'ravtis,, vuL ii. 
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damaged than with flails •, but the climate is to be re-Inflrnncnts 
membered, which makes the grain much harder than ' ( i ry .‘ 
any with us. Seeing feme flails going alfo, l demand- 1, 
ed the reafon, and was told that the mailer would 
fometimes have particular parcels of ftraw thrafhed fo, 
to get the corn that was left in it, if he fufpected too 
much ; at others, the labourers defire to do it for 
themfdves, which is fometimes granted. 

tf Provence . — Seeing a large quantity of the prefi- 
dent’s wheat fpread on cloths for drying in the f in, and 
inquiring what it meant* I found it was waihed, as 
all is, of which the bell bread is made * owing, be- 
yond all doubt, to the mode of threlhing, which ren- 
ders it fo foul, that this operation is neceil’ary.” 

# The foftnefs of the grain in our northern climates, 
together with the fu peri or cleannefs of the operation, 
appears to have introduced at an early period, and to 
have rendered univerfal, the practice of fep a rating the 
grain from the chalT and ftraw, by means of the flail, con- 
filling of two flicks looicly attached to each other at one 
end by a rope ; the one being held in the hands, while 
with the other the iheaves of corn are b^iten with re- 
peated ilrokes. The laborious, tedious, and expenfive na- 
ture of this operation, long induced farmers to wifh that 
fume mode could be contrived by means of mcchauifm, 
to abridge die .toil of beating out the grain by Hails. Ac- 
cordingly, we underftand that various attempts were 
made by ingenious men to conitrucl a thraihing machine. 

In particular, about the middle of the late century, 

Mr Menzies (of Culterallers, we believe, in the upper 
part of Clydefdule) cohftru&ed one which confided oi 
a number of flails moved by a water wheel. A Mr 
Stirling of Perthfliire, contrived and ufec! another upon 

the 
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Inftnimentsthc principles of the flax mill. About the year 1773, 

ofKtifLa - _ _T T1 . * ai • t ~ 

dry. a Mr Ilderton at Alnwick erected a machine which 

Vm * a&cd upon the principle of rubbing or prefling out the 

corn. At the fame time a Mr Oxley at Flodden framed 
one with lkutchers, but of a defective nature, and pof- 
feffing little * velocity. The late »Sir Francis Kinloch 
of Gilmerton, Bart, brought to Scotland a model of 
Mr Udcrt on’s machine, which he fent to be tried by 
means of the water-wheel of a barley mill, belonging 
to Mr Andrew Mcikie, civil engineer at Houfton mill, 
near Haddington. It was torn to pieces in the trial, 
and when tried anew upon a larger fcale, the lame ac- 
cident occurred. Mi Meiklc himfelf, however, in- 
vented the new machine which is at prefent in ufe, and 
which is now known and employed not only in Britain, 
but alfo on the continent of Europe, and in America. 
We have learned with regret, that, like many other im- 
provers of this moil important of all arts, Mr Mcikie has 
derived little or no emolument from his invention. The 
machine has received various improvements, or at leall, 
alterations : but the following is, we believe, upon the 
whole, one of the molt approved foims of its conftruc- 
tion. N° 1. N w 2. and N" 3. are drawn to one-fourth 
of an inch to a foot, and N (i 4. and N° 5. are draw r n to 
one-half inch to a foot. 

Kate XVI. N° t. A, The conical wheel, commonly called the 
horfe-wlicel, working into a call-iron pinion C, fixed 
on the axle D. On faid axle is hung or fixed a fpur- 
whecl E, working into a caft-iron pinion H, wedged 
on the drum fpindie S, for driving the drum GGG. On 

ths 
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the other end of the drum fnindle is fixed a fmall co-^^nimtnts 

, . . , , * . . ot iiaib&n- 

Tiical pinion, fix inches diameter, working two conical * c j rv . 
wheels, 12 inches diameter, O, fixed upon wrought, ‘ * L > 
iron fp indies XX ; on each end of fpimlles is fixed a 
pinion of fix inches diameter, O, working a wheel 
of 12 inches diameter; the one fixed on the axle, for 
driving or moving the linker F ; the other end for 
driving the call -iron feeding rollers I. On the laid 
feeding roller are two fmall lpi tulles K, each with a 
fquare fockct going on the end of the fpindlc* or gud- 
geons, fixed in the laid feeding rollers I. On the laid 
fpindles K are fixed two fmall pinions ZZ, of equal dia- 
meter, for turning of the upper roller 1, being about 
four inches diameter. P 1 J , The two top rails of drum 
and l’hakcr framing, fupported by the pods //, in N° 2. 

LLLj Tiie beams for fa pp or ting the horfe-whecl axle 
\j . TIic.fi? beams are commonly fupported from the 
barn wall, and ftone pillars built, for funporting the tool 
of Iiovfe count*. w, ///, w, m f The lour levers fixed 
round the upright axle B that the hotfes are yoked to. 

t'y 11 y liy /7, Vy T 1 iC lUlUS Ok tllC horf(_*-\\ llCCl A . i.i 

2. 1 * 1 : sto XVII. and N° 3. Plate XVIII. i-s a whed 
R, for fupporting the arms of Iiorie-whcci A, &r. 

»S, Bolder and framing for fupporting the foot of up- 
right (haft. 

The laid reference for N ;? 1. deferihes N° 2. and N" 3. 

N° 4. exhibits the corn-bruifers. )K±u Ten. 

//, Caft-iron fly-wlicd fixed on the end of one of the 
rollers cl d y wrought by a handle L This machine is 
wrought with a handle, either from the Hy or horn the 
caft-iron fpur-wheel, C, working the pinions co on 
the end of the rollers. The handles on the fpur-wheel 
l may be taken off*, and wrought eafily with one ruor # 
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Jn&ronnent'i from tne nandle on the fl. b. The hopper, k is 
jry. lupported between the pods ff with a feeding board at 
^ * the bottom, moved lip and down with a pinion of four 
teeth fixed on the end of one of the rollers, for feeding 
and fpreading the corn equally between the rollers, 
dd> where the corn pa fifes through into a drawer or 
box <?. The rollers dd are regulated by two iron 
ferews going through the two pods ff to anfwer 
the broiling of all kinds of grain. 

Viate XIX. N f> 5. is the draw-cutter. 

A, The fly wrought by the handle B. On the fame 
axle the fly is on there is an endlefs face- wheel C, 
working two pinions DD. Thefe pinions are fixed on 
the end of two fmall iron fpindles, going through the 
wooden rollers covered with pierced iron, for feeding 
forward the draw through the opening X, where the draw 
or hay is cut by the three knives EEE, ferewed to the- 
arms of the fly-wheel A. The iron frame F moves from 
the centre P, with a round eye on each end of the upper 
roller fpindle, to move the upper roller up and down ac- 
cording to the thicknefs of the feed of the draw or hay. 

In addition to thefe, fome other instruments are ufed 
in agriculture. 

Of thefe we may mention the corn fan or farmers , 
which every farmer in Scotland and the north of Eng- 
land pofleffes, and ufes for the feparating his grain from 
the chaff. It confifts of an oblong wooden box, one 
end of which is clofe and fomewhat rounded, while 
the upper half of the other or fquare end is open. 
The fans are thin pieces of wood fixed to an axle Situa- 
ted within the box at its rounded end. The axle is 
turned fwiftly by a handle on the outfide of the box, 

and 
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and the fans produce a brifk breeze or fti-cam of air ^ 
which comes out of the open end of the box. The , 
grain is put into a wooden baflcet at the top of the''* 
box. This baJkct is of the form of a truncated pyra- 
mid with its narrow end loweft. The aperture at its 
bottom is llightly covered by a falfe bottom, which is 
made to move to and fro, when the axle is turned on 
which the fans are placed, and thus lets down the grain 
gradually in front of the fans. The heavy grain fails 
acrofs the fleam of air produced by the fans, and is re- 
ceived into a mcafure placed below, through an aper- 
ture at the front of the box. The lighter grain is blown 
towards the open end of the box, and is taken out from 
time to time. The chaff is blown entirely out of the box. 

•Carriages of various forts are alfo ufed by farmers j 
but as thefe are not peculiar to this, more than to 
many other branches of bufinefs, we account it un- 
necelfary to give a particular description of them. It 
may be proper, however, to take notice of a mofl un- 
profitable practice in many parts of England of ufing 
teams or waggons drawn by a great number of horfes 
in farming bulinefs. The experience of the mofl re- 
fpc&able farmers and others, appears now to have de- 
monflrated that the mofl advantageous mode in which 
draught horfes can be ufed, confifts of employing them 
in fingle carts, and that the weight of an additional 
cart is more than compenfated by other circumftances. 
The following judicious remarks upon the fubjecl have 
been made by different writers. — “ 'The horfes of Cum- 
berland J are not of a large fizc j one fifteen hands high, 

of 
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3 ^ orm > ^ lat W *H anfwer either for riding of 
dry. drawing, feldom draws lefs in a fmglc-horfc cart than 

* 1 1 cwt. The common load for a draught horfc of that 

fize, is 15 cwt. The carriers from Brompton toNcw- 
caftle, over a hilly country, carry frequently 18 cwt. 
We met a hoy 18 years old, a carrier f rom Lougton to 
Newcaille, driving five carts, in which were four tons, 
in each cart 16 cwt. A finglc horfe cart carries ton 
pigs of lead of twelve (tone each, which is 1 1 cwt* 
It may therefore be fairly concluded, that a common 
load for a (ingle horle cart will be about 1 5 bwt. 

K In moil countries a two-horfv cart hldom carries 
more than 20 cwt ; nor a tbree-horfe cart more than 
30 cwt. In Cumberland, a boy or girl drives two 
(ingle-horfe carts that c;irry 30 cwt. Of courfe t<vo 
horfes yoked in fingle-horle carts, will draw as much as 
three horfes yoked in one cart. 

u A common carrier at Carlifle, who many years cm- 
ployed a waggon, has laid ir atide, and new ulcs fingle- 
horfe carts only 5 as he finds lie can by that means carry 
much greater weights. 

<c The lupcrior goodnefs of the roads in Cumberland 
may in a great mealure be attributed to the univerfa! 
ufe of fingle-horfe carts. Wherever waggons arc ufed 
they are the destruction of roads, especially in hilly 
countries where they are obliged to lock the wheels ; 
the banks are in a manner ploughed up with them, and 
the nine-inch wheels are in reality no more than three- 
inch wheels, by the artful mode of laying on the middle 
courfe of tire. Inlfccad of being nearly exempted from 
tolls, every horfe drawing in a waggon ought to pay 
treble of what ihould be exacted from a boric drawing 
in a fingle-horfe cart. Of what ufe are waggons except 
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ft deftroy the roads ? It is clear that the fame number Inftniments 
of horfes yoked in fingle-horfe carts will draw more than 
when yoked fix or eight together. SingleJiorfe carts * ■ / 
are eafier loaded and unloaded, are much more handy 
for almoft every purpofe 5 and fix or eight may be dri- 
ven by a man and a boy, which is a tTifling additional 
expence. If a middle-fized Cumberland horfe draws 

15 cwt, a large ftrong waggon-horfe will as eaiily draw 

20 cwt. and which we know is done in fomc parts of 
the kingdom. * 

«« Few countries can produce examples of greater 
draughts by a Angle horfe, on a common road, than Dum- 
bartonfhire. A waggon containing eighty ftone of hay, 

1 6 lb. to the ftone, each pound containing 23 ! ounces at 
an # average, is an ordinary draught of one horfe to Glas- 
gow, &c at the cliftance of twelve and fourteen miles. 
Sometimes the load is 100 ftone, which is equal to at 
leaft 16 cwt. average. Draughts for a Angle horfe from 
Leven printfields to Glafgow, at the diftance of eigh- 
teen or nineteen miles, at one rake, are Hill greater. 

The waggon is commonly loaded with goods from 20 
to 30 cwt. The fame horfe generally goes loaded twice 
a week to Glafgow, and returns loaded. The waggons 
employed by the printfields are covered, and confequent- 
ly heavier than common waggons for hay or corn. 

“ Two-horfe carts have gone much intodifufe, becaui’e 
two horfes in feparate cans will carry at leaft one-thinl 
more weight, and with greater cafe. Whatever part of 
the load is before the centre of gravity, which is always 
in the axle, refts conltantly on the horfe yoked in the 
lhafts. Going down a hill, this burden mull be groat* 

Jy increafed, and always in proportion to die fteepnefs 
of the defeent. But tfiis is not all the evil. Unlcfs tin* 

lint 


l 



PRACTICE OF 


3«4 

Mbnimiitslinc of the draught of the foremoft horfe be always in tjm 
dry. line from the hook of his hams to the middle line of the 

* ’ axle, he will be pulling down the other horfe’s back, or, 

in other words,* will be giving him more weight to carry* 
The traces arc generally fixed about the pin of the teams, 
which throws tire line of the fore horfe’s draft (behind 
that pin) a confidcrable angle above the axle. From 
which it is plain that the horfe in the traces mult either 
not draw at all, or mud bripg additional weight on the 
other horfes ; which is always in proportion to the force 
with which he draws, and the largenefb of the angle 
which the line of his draught makes with the line betwixt 
the hook of his hams and the axle of the cart. Belides, 
unlefs the driver be more careful than ordinary to keep 
the trace horfe to his duty, the other poor animal has 
not only this great weight to carry, but all the load to 
draw. In the long plough with four horfe s the lame 
reafoning holds (only 1’ubftituting the muzzle of the 
plough for the axle of the cart), as far as the drawing is 
concerned \ and even in a plough with two horfes, un- 
lels the back-ropes are fo adjuiled that the theats are in 
a (taught line from the hook of the hams to the fwingle- 
tree, the better a horfe draws, the more weight he mud 
bring on his back. Skilful farmers indeed lay that the 
weight of the ftirrow mult in fome degree reft on the 
horfes necks, by means of the back ropes. This may 
be a reafon for the theats being (taught, but not for 
their being bent upwards.” 


SECT. 
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SECT. II. 

OF PREPARING LAND FOR CROPPING, BY REMOVING OB- 
STRUCTIONS AND BRINGING THE SOIL INTO A PRO- 
PER STATE. 

i . Of removing Stones* 

It is of the utmoft importance to have land effec- Importance 
tually cleared of ftones, before undertaking any agri- v^Ttoues. 
cultural operation upon it ; for by means of them there 
is frequently more expence incurred in one feafon, by 
liie breaking of ploughs and the injury fuffered by the 
cattle and haruefs, than would remove the evil. It 
has alio been obferved that the foil round a large (tone 
is commonly the beft in the field. It may be confider- 
ed as purchased at a low rate by removing the (lone. 

At any rate, fucb ftones mull be removed before the 
ground can he properly cultivated : for whether a 
large (lone occupy the furface, or lie beneath it, but 
within reach of the plough, a confiderable fpace around 
it cannot be flirred by that inllrument, and is therefore 
ufolefs. Even the reft of the field where Hones abound 
hiuil be laboured in a more flow and tedious manner, 
on account of the caution neceflary to avoid the danger 
which they produce. 

The (tones which impede the improvement of land 
are, id, loofe ftones, or fuch as are thrown up to the 
furfacc by the plough j and, adlv, fitfaft ftones, which 
arc either upon or immediately below the furface, but 
arc of fuch magnitude that they cannot be ftirred by 
Vol. 1. XJ the 
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Preparation the plough. The firft kind of ftones may ufually be 
y eafily removed by being gathered and carried off. 
removing When land is laid down for hay, fuch ftones are often 
ftones. improperly thrown in heaps into the furrows, where 
they ever after continue to interrupt the plough, or 
are dragged again by the harrows over the land. I11- 
ftead of proceeding in this manner, they ought to be 
carried wholly off the field in carts at the dried fcafon 
of the year, and placed in iituations in which they may 
be rendered ufeful to the farm. In this point of view, 
ftones are fomerimes of conflderable value for making 
4 concealed drains, or for making and repairing the roads 
through a farm, and alfo for the repairs of ibme kinds of 
fences. 

The only writer upon agriculture who has in any 
cafe objeded to the propriety of clearing land of fmall 
ftones, is probably Lord Kaimes. In fome parts of the 
fouth of Scotland, and particularly in Galloway, the foil 
is faid to be compoied in a great ineafure of gravel, and 
of ftones of a fmooth furface, as if worn by the running 
of water. After being ploughed, the whole furface of 
every field appears to be compofcd of loofe ftones lying 
almoft in contact with each other. Some induftrious 
farmers, with great labour, colluded ami removed the 
ftones from a few of their fields, with a view to their 
improvement ; and the lvfult is faid to have been, that 
the fucceeding crops were wholly blighted in the tender 
blade, and never came to maturity. The ftones upon 
the furface were fuppofed to have prevented the exhala- 
tion of the moifturc from the fhallow and extremely po- 
rous and open foil which they covered : and they were 
alfo fuppofed to have contributed to foiter the young 
plants, by reflecting powerfully from their fmooth fur- 

faces 
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fares the fun’s rays in every direction around them : Prenanition 
but when they were removed, the foil, in that bleak dli- * ■■■- y «■ mJ 
mate, became at once too cold and too dry for any pur- 
pofe of agriculture. The farmers, therefore, who had 
with fo much toil and coll removed the Hones from 
part of their lands, could think of no better remedy 
than, with equal toil, to bring them all back again, and 
carefully replace them upon their fields. It is added, 
that the foil immediately refumed its wonted fertility. 

The truth of this anecdote has never been contefted ; 
and there is no doubt that it has long been current in 
the lbuth of Scotland, both previous to its publication 
by Lord Kaimes, and after that period, among a clafs of 
perfons who are very unlikely to have been acquainted 
*vit.h his writings. It is poflible that the replacing the 
(tones was the belt remedy for the want of fertility in 
the foil which its cultivators had within their reach : 
but it is probable that they might have found it of more 
importance to have covered the furface of their land 
with a Aibilantial coat of clay marl, or even with almolt 
any kind of earth or clay obtained from the bogs and 
fwamps that ufually abound in thefe countries, providing 
only they could obtain a quantity of lime to add to it. 

In this way, poHeiling land whole bottom was very per- 
vious to moiiture, they might have obtained a foil fuit- 
ed to every purpofe of agriculture; whereas, in its pre- 
fent Hare, it mull remain for ever unfit to be touched 
by the fey die. 

With regard to large or fitfafl (tones which cannot 
be removed by any ordinary effort, they ufualiy either 
appear fully above the furface or are concealed imme- 
diately under it. For the fake of difeovering con- 
cealed (tones, it is laid to be a cuftom in Yorkflme, 

U 2 when 
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Preparation when they intend to reduce walk and rude land under 
^ *-> the plough, in the firft place, carefully to go over the 
whole furfiice with fharp prongs, which at the diftaiice 
of every 12 or 14 inches they thruft into the ground to 
the depth of above a foot, and wherever a (lone meets 
the prong they mark the fpot with a twig, a bit of 
wood, or fome other object. They afterwards trace all 
the marks, and remove every ftone before they tquch 
the land with the plough. 

Concerning the modes which have been adopted for 
removing large ft ones out of the way of the plough 9 
one of the fimpleft is the following : A pit or hole is 
dug belide the ftone, 1 6 or 1 8 inches deeper than the 
height or thicknefs of the ftone. A number of men 
are then aflembled, who tumble it into the pit. It h 
immediately covered up with a part of the earth that 
came out of the hole; and the reft of the earth is feat- 
tered over the field, or employed in bringing to a level 
with the reft of the foil the fpot where the ftone for- 
merly lay. As the ftone now remains at a greater 
depth than the plough can reach, it is no longer an 
impediment to agriculture. In performing this opera- 
tion, however, the workmen mull attend to the nature 
of the foil, and take care that the weight of the ftone 
do not bring down the fide of die pit, which might be 
attended with dangerous confcquences. To obviate 
any hazard of this kind, it is always proper to have at 
hand a flout plank, which ought to be laid acrofs the 
pit or hole, immediately under the neareft corner or 
edge of the ftone. With this precaution, a fmgle man 
may ufually perform the whole operation of burying 
(tones or pieces of rock of very great fize and weight. 

By the above operation, however, the Hones arc ut- 
terly 
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terly loft ; whereas they may fometimes be of confider- Preparation 
1 ' * . ot Land, 

able value for fences or other buildings. When this 

is the cafe, they mult be broken to pieces before they 
are removed. With this view it is to be obierved, 
that a great variety of (tones have fome thin veins, 
which being found, wedges can be driven into them 
by large hammers, fo that they may be cafily broken. 

For iuch operations lpades and pick-axes are ncceflary 
to clear away the earth, and a large and a fmall lever 
fo turn the (tones out of the ground. Hammers and 
wedges are alio requifite, with carts, to remove the 
fragments from the field. In the Statiitical Account 
of Scotland, (vol. xix. p. 565. pariih of Maderty), we 
are told that u the Rev. Mr Rainlay, the prefent in- 
ciimbent, who occupies a piece of land full of fitfaft 
(tones, conltructed a machine for the purpofe of railing 
them. It operates on the principles of the pulley and 
cylinder, or wheel and axis, and has a power as one 
to 24 ; it is extremely fimple, being a triangle, on two 
lides of which the cylinder is fixed •, it can be eafily 
wrought and carried from place to place by three men. 

A low four-wheeled machine of a llrong con It ruction 
is made to go under the arms of the triangle, to receive 
the (tone when raifed up. This machine has been al- 
ready of great ufc in clearing feveral fields of large 
(tones in this place and neighbourhood.” 

It is evident, that the machine here described is 
only valuable for getting (tones out of the way in the 
grofs and unbroken } and, accordingly, we learn that 
done fences are almoit unknown in the pariih of Ma- 
derty. 

Where (tones are valuable, therefore, and the opera- 
tion of breaking them with hammers and wedges is 
U 3 found 
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fL^d* 011 ^ oun ^ ^ m P ra< ^ 1 cable or too laborious, it will be neccfi- 
— lary to blaft them with gunpowder. To perform this 
operation properly, however, confiderable experience 
is requifite ; for it is faid, that a ikiiful workman can 
in mod inftanccs, by the depth and pofition of the bore, 
contrive to rend (tones into three equal pieces without 
caufing their fragments to fly about. In time of war, 
however, the cxpcncc of gunpowder is apt to become 
very great. With a view’ to diminiili the colt of that 
article, it lias been fuggefted, that it is proper to per- 
form the operation not with gunpowder alone, but 
with that article of a good quality, mixed up with 
about one-third of its bulk of quicklime in fine powder. 
We are allured that this compofition poflefles as much 
force as an equal quantity of pure gunpowder, and it is 
even alleged, that the proportion of quicklime may be 
incrcafcd with advantage. How the ftrength of gun- 
pow'der fhould be fo much augmented by the addition 
of quicklime, wc do not know. Perhaps it may add 
to the force of the exploGon by undergoing a chemical 
decompofition of its parts, as it has of late been fuf- 
pecled, that this mineral is by no means a Ample or un- 
compounded body. 

Where a field is very greatly overrun with conceal- 
ed (tones, the molt effectual method of getting quit of 
them, and of rendering it permanently arable, con lifts 
of trenching it w holly by the fpade. Nor is this al- 
ways the moll expen five mode of proceeding. The 
trenching can be done at the rate of from 3I. to 4I. 
per Scots acre, which is one-fixth larger than an Eng- 
lilh acre, allowing at the fame time the ft ones or their 
price at the quarry to the labourers. In this w*ay, the 
expencc of ploughing the field is faved. The foil k 

deepened 
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deepened to tlie utmoft extent of which it is capable- Prcparatio* 
. . , . , . , r n . - of Land, 

and can be laid out in the form molt convenient for < * 

cultivation. In Dr Anderfon’s report of the (late of 
agriculture in Aberdeenftiire, it is laid that the expence 
of trenching an acre to the depth of from 12 to 14 
inches, where the ftones are not very large and nume- 
rous, runs from 4d. to 6d. a fall, which is from 2I. 13s. 
to 4I. per Scots acre. Ground that has been formerly 
trenched, is fometimes done as low as ad. per fall, or 
il.6s.6d. per acre. Hence, in confequence of the pra&ice 
of trenching ground by the fpade being not unfrequent 
in Aberdecnlliire, workmen have become expert, and 
by competition have rendered the price extremely mo- 
derate. It is to be wiftied that the fame practice were 
more frequent in other parts of the country, as it 
would have a tendency to introduce a taftc for the 
moil correct and perfect of all modes of labouring 
the foil, and would alfo occupy a confidcrable part 
of the population of the country, in the moft in- 
nocent and healthful of all employments, that of agri- 
culture. 


2. Of Draining . 

It has already been remarked, that the prefence of Tmportanod 
moifture is of the utmoft importance to the fuccefs of 01 4irai ‘ liI1 *' 
vegetation. At the fame time, as mud neceffarily hap- 
pen with every powerful and active agent, the too great 
abundance of water is no lefs pernicious to many plants, 
than an entire want of it. When it ftagnates upon the 
foil, it dccompofes or rots the roots and Items of the moft 
valuable vegetables. Even when it does not remain on 
u fpot round the whole year, its temporary ftagnation 
during die winter renders the land unproductive. Sea* 

U 4 Ions 
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preparation fons of tillage are often loft, and in wet years the crop 
* ‘ * muft always be fcanty and precarious. When in grafs, 

the land can only produce the coarfeft and moll hardy 
vegetables, which can refill the chill or cold Hate oi 
the foil, or the fermentation which is often produced 
by fudden warmth while the water remains upon the 
ground. Hence arifes the importance of draining, by 
which arable land is rendered manageable, is made 
to dry gradually and early in the fpring, and the com 
is increafed in quantity and weight ; and by which, in 
pafture lands, the grafles are made to change their co- 
lour and to lofc their coarfe appearance, and the finer 
kinds of plants are enabled to flourifh. Even the cli- 
mate is, by means of draining, very confiderably im- 
proved. It is rendered lefs cold during the winter, 
and by diminiftiing in hot weather the exhalations 
from the foil, its falubrity both to animal and vege- 
table life is greatly increafed. Every kind of grain 
comes earlier to maturity. The harveft is lefs preca- 
rious, and the difeafes are banilhed which arofe from a 
damp foil and a humid atmofpherc. 

Xand isivr.- water which ftagnates upon the furface of a foil 

tiered wet may originate from two enufes. It may defeemt upon 
by fprings. it in the form of rain, or it may afeertd from fprings or 
refervoirs of water in the bowels of the earth. The 
rules for draining land which is rendered too wet for the 
purpofe of agriculture arc different, according to the 
caufes which occafion the wetnefs. Wc Avail firii take 
notice of the moll approved modes of draining, when 
the exceflive moifture is occafioncd by rain or furface 
water ftagnating upon the land; we ihall afterwards 
ftate the plan of draining to be adopted, when the wet- 
iiefs arifes from fprings or water arifing out of the earth ; 
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ftnd, lallly, we Avail give an account of the mode of Preparation 
draining what are called landlocked bogs, from their * * - 

being fituated upon a lower level than the adjacent 


§ I. Of Draining Lands tendered wet by the Jlagnation of 
rain water upon their fu tf ace. 

To relieve land from rain water that is apt to flag- Drains are 
nate upon it, two kinds of drains have been adopted. 

Of thefe, fomc are called open drains , from their being ex- 
pofed to view in their whole length. The other kind 
receives the appellation of hollow drains , from their 
being covered, fo that their exigence is not apparent to 
a llranger, nor is any part of the land loft in confe- 
rence of their being made. Hollow draining is fome- 
times avoided on account of the great immediate ex- 
pence with which it is attended, and in tome fituations 
it is altogether inadequate to the object in view. There Hollow 
are fome foils that being chiefly conipofcd of a ft iff clay, 
poflefs fo great a degree of tenacity as to retain water plkabie. 
upon every trifling depreflion of their fuvface, till eva- 
poration carries it oil*. It is in vain to attempt to drain 
filch foils by hollow channels below ground, as the wa- ’ 

ter will never be able to filtrate through the foil fo as to 
reach the drain. In fuch fituations, therefore, open 
draining is the only mode that can be adopted for clear- 
ing the foil of furfacc water. 

It alfo fometimes happens that on ordinary foils, 
hollow' drains would lpeedily be rendered ufelefs. 

This inuit take place where the admiffion of furfacc 
water cannot be avoided, and, from the figure of the 
adjoining lands, mult be very greatly augmented in 
$imc of heavy rains. In fuch cafes, a clofo or hollow 

drain 
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Preparation J rain would fpeedily be choked up by the fand, and 
%— foil brought down by fudden and violent torrents. In 
tlicl'e lituations, therefore, open drains can alone prove 
ufcful. 

Draining Soils formed of a tenacious day can only be drained 
•Uuiioi..^ being lard up properly in ridges which are high in 
the middle, and have furrows at each fide for carrying 
off the water. The great art of preferving land of 
this defeription, therefore, free from fuperfluous moU 
(lure, confilts of laying out every field in fuch a direc- 
tion as that all the furrows between the ridges may 
have a gradual defeent to a common ditch or drain for 
Carrying oil’ the water. Where at any particular fpot 
the regularity of the defeent is interrupted, crofs fur- 
rows mull be kept open with the fame view. Tile 
ridges mult alfo be laid up in fuch a form as to allow 
the water to defeend from the funnnit in the middle 
to the furrow s on each fide. If the ridges, however, 
are too high in the centre, there will be a danger 
that in heavy rains the foil may be waflied from the 
fummit down into the furrows, which would produce 
the double evil of impoverifhing the centre of every 
ridge, and of choking up the furrows, and rendering 
them unfit to drain the land. 

The diftinguiflied fucceis of the Fleinifli Iiufband- 
men, and alfo of the farmers in the central countries of 
England where this kind of foil abounds, fufliciently dc- 
monftrates the practicability of preferving it in a due 
degree of drynefs for the moft valuable purpofes of 
agriculture. In thefe Englilh counties, and in Flan- 
ders, the general mode of drying land confifts of plough- 
ing it up in high and broad ridges, from 20 to 30, and 
even 40 feet wide, with the centre or crowt^three o» 

four 
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four foot higher than the furrows. By attentively pre- Preparation 
lerving the furrows in good order, and free from ftag- . r -La 
nating water, the land is kept in a dry (late, and all 
kinds of crops flourifh. 

The mode of ridging and crofs-furrowing the clay Draining 
foil of the Carfe of Cowrie, Perthfhire, has been thus*,} 
deferibed by George Patcrfon, Efq. of Caftlehuntly in 
that county. “ There are certain large common drains 
which pafs through the diftrift in different directions, 
fufficicntly capacious to receive the water drained from 
the fields by the ditches which furround them, and of 
fuch a level as to carry it clear off, and to empty their 
contents into the river Tay. There are alfo ditches 
which furround every farm, or pafs through them as 
tlfeir fituation may require, but in fuch manner as to 
communicate with every field upon the farm. Thefc 
ditches are made from two to four feet wide at top, 
and from one and a half to one foot at bottom ; a fliape 
which prevents their fides from falling in : but even 
then they mu ft be cleanfed and feoured every year at a 
coniidcvablc expcnce. If the fields be of an uniform 
level furface, the common furrows between the ridges, 
provided they be fufficicntly deepened at their extre- 
mities, will ferve to lay the grounds dry ■, but, as it fel- 
dom happens that any field is fo completely free of in- 
equalities, the lait operation, after it is fown and har- 
rowed in, is to draw a furrow with the plough through 
every hollow in the field which lies in fuch a direction 
that it can be guided through them, fo as to make a free 
communication with any of the ditches which furround 
the farm, or with any of the furrows between the ridges, 
which may ferve as a conductor to carry the water 
*>ff to die furrounding ditches. When tins track is once 

opened 
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ftepttwtkm opened with the plough, it is widened, cleared out* 
/ and fo fhaped with the fpadc, that it may run no rifk 
of filling up. Its width is from fix inches to a foot, ac- 
cording to its depth, which muft depend upon the level 
of the field ; but the breadth of a fpade at bottom is a 
good general rule. It frequently happens that there 
are inequalities in feveral parts of the fame field, which 
do not extend acrols it, or which do not pals through 
it in any direction that a plough can follow ; but which 
may extend over two ridges, or one ridge, or even part 
of a ridge. Such require an open communication to 
be made with any furrow, which may ferve as a con- 
ductor to carry oft the water, which is always made 
with the fpade. All thefe open communications are 
here called gar>s 9 and to keep them perfectly clear Vs 
a very effential object of every Carfe farmer’s atten- 
tion.” 

« It is the general pradtice in the Carfe to have head- 
ridges, as they are called, at the two extremities of 
each field ; that is, the ground upon which the plough 
turns, is laid up as a crofs ridge, higher in the middle 
and falling off at each fide, fo that a gaa is made in the 
courfe of the inner furrow, with which the whole fur-* 
rows between the longitudinal ridges communicate, 
and into which they pour all their furfacc water, 
which is carried off by gaas or openings cut through 
the head ridges, and emptied into the adjoining 
ditches w r hich convey the water to the main drain* 
Befides all this, an experienced Carfe farmer takes care 
that his lands be carefully ploughed, and laid up equal- 
ly without inequalities that can hold water, and that 
the ridges be gradually rounded, fo that the furfacc 

watet; 
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water may neitlicr lodge nor run fo rapidly off as 

injure the equal fertility of the field.” * ■ 1 > 

With regard to the general rule for making open RuI cs for 
° i t • i r making o- 

drains, it may be obferved, that their depth and wide- pen drain*. 

nefs mull always in fomc meafure be left to the judge- 
ment of each particular hufbandman, that they may be 
varied according to the variety of foils and fituations. 

Upon the whole, however, the width at bottom ought 
to be one-third of that at top, that, by being fufficicnt- 
ly (loped, the fides may be in no danger of falling in. 

The fall or declivity alfo fhould be fuch as may carry 
off the water, without ftagnation, and along with it 
any grafs and other loofe and light fubftances that may 
get into the ditch. At the fame time, care ought to 
bc» taken to lead the drain in fuch a direftion down 
any fteep declivity that may occur in an oblique man- 
ner, that the water may not have too rapid a motion, 
at; it would otherwife be apt to form inequalities in die 
bottom, and to wear down the Tides. In mofs and very 
foft foils drains require to be of confiderablc width, on 
account of their tendency to fill up ; and their breadth 
at top muff exceed that at the bottom in a greater de- 
gree than the proportion already mentioned. In all 
cafes in which a ditch is intended for a drain only, 
and not to be ufed as a fence, none of the earth thrown 
out of it ought to be allowed to remain upon the fides, 
but fhould be fpread abroad upon the land, or ufed itt 
filling up the neareft holes. When this is not done, 
the utility of .the drain is injured by the furface water 
being prevented from reaching it, and by the tendency 
which this weight of earth has to caufc the fides to 
fall in; the difficulty of icon ring or cleaning it is thus 
tlfo much in circa fed. If it be neceffarv, however, to 

nfe 
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Preparation ufe the ditch, and the earth thrown out of it, as a fence, 
^ of Land. ^ deep f urr0 w ought to be made along the back of the 
mound of earth, with openings in convenient places 
into the ditch for tranfmitting to it the water collected 
in the furrow. 

In plantations, open drains are the only kind that 
can be ufed, as the roots of the trees would be apt to 
choke up covered drains. In paitures, fin a 11 and nar- 
row open cuts, made with the plough or otherwife, arc 
often extremely ufeful, to carry off llagnating water 
and a part of the rain as it falls. The only objection 
to them is, that they are cafily ftopt by the trampling 
of the cattle; but, on the other hand, they are cuiiiy 
reftored. Concerning all open drains, indeed} it mull 
be remembered, that they require to he cleaned out at 
leaft once a-year ; and when this proccfs is neglected 
for any length of time, it becomes more difficult, and 
the drains Iofe their effect. Hence, though open drains 
are originally cheaper, yet, by the ncceility of annual 
repairs, they fometinics become ultimately more expen- 
live than covered or hollow drains, to the con fulcra t ion 
of which wc lhall next proceed. 

Mature and Hollow drains, in which tire water is allowed to 
ioHowr^ ® ow a ^ on g a bed of loofe Hones, or other porous mate* 
drains. rials that arc covered with a bed of earth in which the 
operations of the plough can proceed, bear a near re- 
femblance to that part of the conditution of nature by 
which water flows in various channels along beds of 
porous drata in the bowels of the earth, and coming to 
the furfape in various fituations, fupplies fprings and 
the condant flow of rivulets and of the larged dreams. 
The pra&ice of hollow draining was known in a very 
remote antiquity. It is faid that the prefent Tertians* 

as 
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sis formerly mentioned, are fupplied by means of hoi- Preparation 
low drains with water in their mod fertile fields, though - ■— „i 
they know not from whence the water is brought, and 
are unacquainted with the arts by which a more inge- 
nious people, in former times, contrived to deprive one 
part of the foil of its fuperfluous moiflure with a view 
to enrich another. The ancient Roman writers, Cato, 
Palladius, Columella, and Pliny, particularly mention 
the practice of hollow draining. They knew the kind 
of foils in which thefe drains are ufeful, and the pro- 
priety of directing them obliquely acrol’s the Dope of 
the field. They filled them half way up with fmall 
Hones, and for want of thefe with willow poles, or 
B even with any coarfe twigs or other fimilar materials 
twilled into a rope. They alfo fortified the heads of 
their drains with large Hones, and their mouths or out- 
lets with a regular building ; and they carried the whole 
drain to the depth of three or four feet. 

As already mentioned, hollow drains are of little va- 
lue in a foil that con fills of a ftiff clay, and are chiefly 
ufeful where, from whatever caufe the wetnefs may re- 
fult, the foil is iuiFn iently porous to allow the moiilure 
to percolate to an internal drain. 

If the field propofed to be drained he on a declivi- Rtt!es for 
ty, great care lliould be taken to make hollow drains making 

... . . *,ol!uw 

in a dire£lion fufliciently horizontal to prevent a too drain*, 
rapid fall of die water, which might wear the bottom 
uneven, and have the eflFe& to choke, or, as it is fome- 
times called, to blow up the drain, whereby in certain 
fpots in die field artificial fprings would be formed. 

Concerning the feafon for executing drains, dif- 
cordant opinions are entertained. Some prefer win- 
der, others futnmer. Where much work is to be ac- 

complifhed, 
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compliflied, a choice of fcafons may not indeed be left 
to the hufhandman. Some farmers, however, when 
they have the choice of time, always prefer fummet 
for this employment, being then able to execute the 
cuts in a neater manner without that kneading of the 
foil which takes place in winter, which they think hurts 
the ufefulnefs of the drain, by ever after preventing the 
water from eafily finding its way to it ; bolides, that it 
is eafier to bring the (tones or other materials to the 
fpot in fummer than in winter. Others, howcvcv, pre- 
fer draining in winter, bccaufe in the cafe of a clay 
foil the labour is at that feafon much ealier; and alfo 
becaufe labourers are then ufualiy molt cafy to be ob- 
tained. 

The depth and width ufualiy adopted for holkwr 
draining is very various, according to the nature of 
the foil and the fituation of the field. When the prac- 
tice lirll came into general ule, three feet is faid to 
have been the common depth ■, but, for many years paft, 
it is faid that hollow drains feldom exceed 30 or 32 
inches, and that more drains are of two feet, or 26 
inches deep, than of any other. One general rule, 
however, cannot be neglefted with fafety, that the 
depth muft be fufficient to prevent the materials with 
which the drain is filled from being aflefted by the 
feet of horfes in a furrow while ploughing ; twenty- 
four inches is perhaps too little for this purpofe. A 
horfeVfoot in a furrow is ufualiy. at the depth of four 
inches or more. If ten inches additional be allowed 
for the materials employed in filling the drain, there 
will remain only nine or ten inches to fupport the foot 
of a horfe exerting his ftrength in the aft of plough- 
ing, which upon a porous foil feems fcarcely fufficient*. 

1 What 
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What are called main drains > which are thofe intend- Preparation 
ed to receive the water of feveral other drains, mud » 
always be fomewhnt deeper than the red, having more 
water to convey. - As to the widenefs of hollow drains, 
mod farmers have of late been felicitous to render 
them as narrow as poflible, becaufe by this m^ans a 
great laving takes place of the materials ufed for filling 
them. If the dones are coupled at the bottom of the 
drain 9 that is, made to lean towards each other, fo as to 
conditute a triangle, of which the bottom of the drain 
forms the bafe, the width need not be greater than one 
foot ; nor perhaps is it even necefl'ary to exceed this 
breadth where large (tones are thrown in promifeuoufly. 

That the ditches or cuts which are meant to be con- 
verted into hollow drains may be executed with neat- 
n els and care, a point of much importance to their ufe- 
fulnels, it is thought prudent that the workmen lliould 
not be paid according to the extent of ground which 
they open, but as day labourers. This, however, is 
more particularly the cafe with regard to filling the 
drains, an operation in which a dill greater degree of 
attention is neceflary. 

The materials ufed for filling drains have been va- Materials 
rious, according to tlie fubdances which different far- hollow C 
mers have been able to obtain. Stones, however, are 
the mod common, and alfo the bed of all materials, on 
account of their permanency. If dones from quarries 
arc to be ufed, and the drain formed like conduit at the - 
bottom, the trench mud be made at the lowed part 
16 inches wide, containing two fide dones about fix 
inches afundcr, and the fame in height, with a cap or 
flat done laid over, which fecures the cavity. Such 
hollow drains are commonly ufed for permanent cur- 
Vol. L X rents 
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Preparation rents of water from fprings, und are more expenfiv* 
than where no fuch Heady current exiHs, and the Hones 
are either thrown in promifcuoufly, or laid down fo as 
to form triangular cavities. Small Hones, however, 
ought not to be ufed for the bottom of a drain. Whe- 
ther the Hones arc large or fmall, they ought to be very 
clean, having no clay or earth adhering to them, and 
of the moH hard and permanent quality that can be pro- 
cured, with as little tendency as poflfible to moulder or 
decay in confequcnce of alternate changes from wet to 
dry. They ought alfo to be laid in carefully, fo as not 
to tumble down any earth, which might choke up their 
interHices. The whole fubjcci, however, will be bet- 
ter underHood by a ftatement of the way in which 
drains have been filled with fuccefs by intelligent pqr- 
fons. 

The following directions are given by T. B. Bayley, 
Efq. of Hope, near Manchefier : M FirH make the main 
drains down the Hope or fall of the field. When the 
land is very wet, or has not much fall, there (hould in 
general be two of thefe to a fiatute acre j for the fliorter 
the narrow drains are, the lefs liable they will be to 
accidents. The width of the trench for the main drains 
(hould be 30 inches at top, but the width at the bot- 
tom muH be regulated by the nature and fize of the 
materials intended to be ufed. If the drain is to be 
made of bricks, 1 o inches long, 3 inches thick, and 4 
inches in breadth, then the bottom of the drain muH 
be 1 2 inches \ but if the common fale bricks are ufed, 
then the bottom muH be proportionably contra&ed. In 
both cafes there muH be an intcrfiicc of one inch be- 
tween the bottom brick and the (ides of the trench, and 
the vacuity muH be filled up with firaw, rufhes, or 

loofe 
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loofe mould. For the purpofe of making thefe drains, IVparation 
I order my bricks to be moulded io inches long, 4* 'j 
broad, and 3 thick ; which dimenfions always make the 
beft drain.” 

The method which this gentleman purfues in con- 
ftrufting his main drains is dated by him to be the fol- 
lowing : When the ground is foft and fpongy, the bot- 
tom of the drain is laid with bricks placed acrofs. On 
thefe, on each fide, two bricks are laid flat, one upon 
the other, forming a drain fix inches high, and four 
broad, which is covered with bricks laid flat. — When 
the bottom of the trench is found to be a firm and fo- 
lid body, fuch as clay or marl, he formerly thought 
that it might not be ncceflary to lay the bottom with 
brtek ; but in this he has candidly acknowledged that 
he was quite wrong. By the runs of water, the alter- 
nate changes from wet to dry, and the accefs of air, thefe 
hard bottoms were rendered friable, crumbled away, 
and let in all the drains, and allowed them to choke up, 
that were not fupported by a bottom laid with brick or 
Hone. When ltones are ufed inftead of bricks, Mr 
Bayley thinks that the bottom of the drain ihould be 
about eight inches in width $ and in all cafes the bot- 
tom of main drains ought to be funk four inches be- 
low the level of the narrow ones, whofe contents they 
receive, even at the point where the latter fall into 
them. 

The main drains {hould be kept open or uncovered 
till the narrow ones are begun from them, after which 
they may be finiihed 5 but before the earth is returned 
upon the Hones or bricks, it is advifable to throw in 
ftraw, ruihes, or brufliwood, to increafe the freedom 
of the drain. The fmall narrow drains {hould be cut 

X2 at 
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BreparaM at the distance of 1 6 or 1 8 feet from each other, ami 

i ■■■■— v ■ i fliould fall into the main drain at very acute angles, to 
prevent any ftoppagc. At the point where they fall 
in, and 8 or 10 inches above it, they ihould be made 
firm with brick or (tone. Thefe drains ihould be 18 
inches wide at the top, and 1 6 at bottom. 

A mode of draining clay foils wet by rain or furface 
water, pra&ifed by Sir Henry Fletcher, Bart, with 
great fuccefs, feems worthy of being here dated. The 
upper foil is of good quality ; but being fituated in a 
mountainous part of the country, the frequent rains 
kept the upper foil fo full of water, that it produced 
only a coarfe grafs worth 3 s. per acre. The inferior 
foil of clay was of great depth. The mode of draining 
which has been fuccefsfully practifed upon it is the 
following : (t On grafs lands he digs 22 inches, or 2 
feet deep ; the firft fpadeful is of die turf, taken fo 
deep, as where it feparates from the clay, which is dug 
carefully out, and preferved unbroken grafs fide up, 
and laid on one fide of the cut ; then, with a very 
ftrdhg fpade, 18 inches long, 6 inches wide at top, and 
2 at the bottom, he digs a fpadeful in the clay, which 
the men fpread about the land, on the fide of the drain 
oppofite to where the turfs were laid, as far as poflibh* 
from the drain, fo as none may get in again. A fcoop, 
to clear out the fragments in the bottom, follows, 
which are alfo fpread in like manner. They are then 
ready for filling; and in doing this, he takes three 
(tones of a thin flat form, two of which are placed a- 
gainft the Tides of the drain, meeting at bottom ; and 
the third caps the other two. Thus, a hollow trian- 
gular fpace is left to convey the water, which is fub- 
je£t to no accidents that can fill it up or impede the 

current. 
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current. Stones always fink deeper in the ground ; and'Vp&rsttioa 
in the common method, this frequently caufes ftoppa- ° v ,- « 
, ^es by their being partly buried in the clay : but die 
tnangle, when it fubfides, does it regularly, and keeps 
its form and the paffage for the water clear. One cart- 
load of (tones, in this way, will do a confiderable 
length of drain. They are carefully laid down by the 
fide of the cut, with a (hovel or ba(ket, and if there 
are any finall refufe (tones left on the ground after the 
drain is fet, they are thrown in above. The (tones 
being thus fixed, the fods are then trimmed to the 
(hape of the drain, and laid on them with the grafs 
fide downwards, and none of the clay ufed in filling 
up. 

•The expence is a halfpenny per yard, the men earn- 
ing 2s. and 2s. 6d. per day, at 10 yards diitance from 
drain to drain. At 6 yards diitance they anfwercd 
well, but would not operate a cure, if more than 7 
yards afunder. At this la(t diitance, therefore, the 
ex pence of draining an Engliih acre, at id. per yard, 
would amount to il. 9s. 2d. the Hones being not more 
than half a mile diitant. 

Not only (tones and bricks, but alfo wood and other 
materials have been ufed for filling drains. Upon this 
point, Lord Petre expretTcs himfelf thus : u The drains 
filled with wood, and covered as ufual with draw or 
ruilies, are preferable to (tones or any other kind of 
materials ; the reafon is, as the wood decays, the water 
continues to pafs. When filled with (tones, and the 
drains (lop up, which mull be expe&ed to take place 
in time, the earth becomes quite foiid round the it ones, 
and as they do not decay, the filtering of the water is 
for ever obltru&ed : not fo when bullies or wood arc 
X 3 ufed j 
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Preparation ufed $ continual filtering and draining are then for ever 
Li to be perceived j and by repeating the operation a fe- 
cond time, cutting the drains tranfverfely of the old 
ones, the benefit of the filterings through the rotten 
wood is feeured, and the fpewing up of old, broken, 
and damaged drains corrected and carried off. More- 
over, as bufhes form a much greater number of cavi- 
ties than either {tones or poles, they are lefs liable to 
flop up, and encourage filtering more than larger and 
more folid bodies. A load of buftics containing 1 20 
faggots, will do about 360 rods ; and a load of ftraw 
containing 120 bottles, the fame : the load of bufties if* 
generally worth about 14s. and the ftraw 18s. per load. 
I therefore calculate this expcnce about 1 2s. per acre, 
ditches a rod apart.” ,l 

Richard Prefton, Efq. of Blackmore, prefers, on 
twenty years experience, black thorns to every other 
material for filling drains. Wood is fometimes ufed 
with this view, in the following manner : Two billets 
are placed at oppofite Tides of the drain, and each is made 
to reft upon the oppofite fide to that on which its 
lower part (lands, fo as to form with each other a St 
Andrew’s crofs. The upper part of the crofs is filled 
with brufhwood, laid longitudinally, above which ftraw 
is placed crofs-ways, and the mould is thrown in over 
all.. This kind of drain is faid to have continued run- 
ning in Berwickfhire for 30 years, and it is recom- 
mended by the author of the Agricultural Report of 
the county of Caermarthen, in Wales. He fays, “ The 
completeft method I have yet known, is to cut the 
ftrongeft willows, or other aquatic brufhwood, into 
lengths of about 20 inches, and place them alternately 
in the drain, with one end againft one fide of the bot- 
tom. 
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tom, and the other leaning again ft the oppofite fide. Preparation 

lf ■ . 11/1 , . * . T a., of Land. 

Having placed the ftrong wood in this manner, I till v -— » 
•he fpace left between them on the upper fide with the 
fmall bruihwood, upon which a few rufhes or ftraw 
being laid, as before mentioned, the work is done. 

Willow, alder, afp, or beech boughs, are exceedingly 
durable if put into the drain green, or before the fap 
is dried ; but if they are differed to become dry, and 
then laid under ground, a rapid decay is the confe- 
qucncc. I have feen willow taken out of a bog, after 
lying there thirty years, and its bark was as frefti and 
fappy as if it had been recently cut from the hedge ; 
and it is well known that beech laid green in the water 
will continue found for any length of time.” 

Another method of ufmg wood confifts of fixing at 
every foot diftance in the drain, a ftick in the form of 
a femieircular arch, and of laying upon thefe longer 
branches or twigs longitudinally. Thus is a curved ca- 
vity, or arch, formed beneath, capable of fupporting 
any weight of earth. For this purpofe young wood 
is recommended, and in particular the prunings of 
larch. 

lnilead of wood or ftone, in many places, it has of 
late become cuftomary to fill the loweil part of drains 
with draw, and with that view to make ufe of wheat 
ftubblc as the cheapeit kind of ftraw. On this fubjuCl, 

Mr Vancouver, in his Report of the Eflex huibandry, 
remarks, that when the foil is a very clofe and reten- 
tive clay, the drains ihould be made proportionally near 
to each other, {hallow, and filled with ftraw only, it 
being totally unneceffary to ufe wood or any more du- 
rable material upon land where the fides of the drains 
arc not likely to crumble in. He afferts that drains 
X 4 formed 
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’reparation formed !n this manner, through the tough and reten- 
— *— * - tivc days, will he found in a Hunt time after the work 
is finiihed, to afford over the draw, with which the 
drain was filled, an arch of fuflicient flrength to fup- 
port the incumbent weight of the foil, and the cafual 
traffic of the field. « In 12 or 18 months it may he oh- 
ferved that the draw, being of one uniform fubitance, 
is all rotted, and carried away, leaving a clear pipe 
through the land in every drain, into which the paf- 
fage of the water may have been much facilitated, by 
a due attention to the filling of the drains with the moll 
friable and porous parts of the furface the field might 
have afforded.” 

An improvement in filling hollow’ drains with draw, 
confifts of tw’i fling the ftraw r into a rope, faid to havfc 
been devifed by Mr Bed well, of Eflex. The rope of 
draw is formed as large as a man’s arm, and is placed 
at the bottom of the drain. The expence of draining 
an Englifh acre of land with this material in Eflex, is 
faid to Hand thus : 

For cutting and raking together an acre of 
wheat flubble, generally fuflicient for an 
acre of drains, - - L. o 2 o 

Digging eight fcore rods of drains, o 13 4 

Filling them up with flubble, - 028 

Extra work with the common fpade, on an 

average a day’s work for a man, - 014 

L.o 19 4 

As in fome fituations it is an obje& of great import- 
ance to fave the cxpence of materials commonly ufed in 
filling drains, a variety of devices have with that view 

been 
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been adopted. One of thefe is of the following nature. Preparation 
A drain is firft dug to the ncceflary depth, narrow m 
bottom. Into the trench is laid a fmooth tree, or cy- 
lindrical piece of wood, 12 feet long, 6 inclus diame- 
ter at the one end, and 5 at the otlier, having a ring 
fattened into the thickeft end. After firewing a little 
fand upon the upper fide of the tree, the clay or tough- 
eft part of the contents of the trench is firft thrown in 
upon it, and thereafter the remainder of the earth is 
fully trod down. By means of a rope through the 
ring the tree is then drawn out to within a foot or two 
of the fmaller or hinder end, anil the fame operation is 
repeated till the whole drain is complete. Such a drain 
is laid to have conducted a fmall run of water a con- 
fuferable way under ground for more than 20 years 
without any iign of failure. 

What called the fod or pipe drain confifls of a SnH or jni* 
trench dug to a proper depth j after which a laft lpade-* Faul4, ‘ 
ful is taken out in fucli a wav as to leave a narrow chan- 

4 

ncl, which can be. covered by a fod or turf dug in grafs 
land and laid over it, the grafs fide downwards. Such 
drains are faid to continue hollow, and to difeharge well 
for a groat number of years. Modes are faid to be 
drained in Lancatliire nearly in the fame manner, by 
leaving (boulders about a foot and a half from the bot- 
tom of the trench, and laying acrofs thefe pieces of dry* 
ed peat or turf, cut into lengths of 16 inches, and 8 or 
9 inches in breadth. 

In Buckinghamihirc, in grafs lands, the fod drain it 
thus made : When the line of drain is marked out, a 
fod in form of a wedge is cut, the grafs fide being the 
narrowed, and the fods being from 12 to 18 inches in 
length. The drain is then cut to the depth required* 

but 
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Preparation but is contracted to a very narrow bottom, liie lorfa 
v, — tf ■! *„7 are then fet in with the grafs fide downwards, and 
prefled as far as they will go. As the figure of th/* 
drain does not fuller them to go to the bottom, a ca- 
vity is left, which ferves as a water courfe 5 and the 
fpacc above is filled with the earth thrown out. 

Another invention for draining land is deferibed in 
the agricultural report of the county of Eflex. It con- 
fids of a draining wheel of call iron, that weighs about 
4 cwt. It is 4 feet in diameter, the cutting edge or 
extremity of the circumference of the wheel is half an 
inch thick, and it increafes in thicknefs towards the 
centre. At 15 inches deep it will cut a drain, one half 
of an inch wide at the bottom, and 4 inches wide at 
the top. The wheel is fo placed in a frame, that it 
may be loaded at pleafure, and made to operate to :i 
greater or lets depth, according to the refinance made 
by the ground. It is ufed, in winter, when the foil is 
foft; and the wheel tracks arc cither immediately filled 
with draw ropes and lightly covered over with earth, 
or they are left to crack wider and deeper till the cn- 
fuing dimmer \ after which the Allures are filled with 
ropes of draw or of twilled twigs, and lightly covered 
with the moll porous earth that is at hand. Thus, 
upon grafs or ley lands, hollow drains are formed at a 
trifling expenee, which anfwer extremely well. It is 
faid that 12 acres may be fully gone over with this 
draining wheel in one day, fo as to make cuts at all 
neceffary didances. 

On (lieep paltures a dill fimpler mode of removing 
furfacc water is faid to be pra&ifed in fome places. 
Wherever the water is apt to dagnate, a deep furrow 
is turned up with a dout plough. Thereafter, a man 

mith, 
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with a fpiule pares off the loofe foil from the inverted Preparation 
fod, and fcatters it over the field, or calls it into hoi- 1, ■ i 

low places. The fod thus pared and rendered thin, 
or brought to the thickncfs of about three inches, is 
reftored to its original fituation, with the grafly fide up- 
pcrmofl, as if no furrow had been made. A pipe or 
opening is thus formed beneath it two or three inches 
deep in the bottom of the furrow, which is fufficient 
to difeharge a confiderable quantity of furface w r ater 
which readily finks into it. Thefe furrows, indeed, 
are eafily choked up by any preflure, or by the growth 
of the roots of the grafs *, but they are alfo eafily reftor- 
ed, and no furface is loll by means of them. 

With regard to the duration of hollow drains, or Duration of 
the length of time that the water will continue to 
in them, and thereby to prelerve the foil in a proper 
Hate of drvncfs, it mull neccffarily depend, in a great 
degree, upon the nature of the materials with which 
they are filled, and the care that has been taken to 
prevent their being choked up by any accdhon of foft 
foil. Independent of this lull circumstance, a drain 
filled with iloncs, like the channel which fupplics a na- 
tural fprwig, may endure for ever. Wood, with which 
many drains have of late years been filled, perifhes at 
certain periods according to its nature *, but it docs by 
no means follow, that the drain fhould lofe its effect in 
confcquence of the ddlrutlion of the wood. If the 
earth over it form itfelf into an arch, the water will 
Hill continue to flow. Accordingly, it is faid, that 
drains filled with buihes and itraw have been known to 
run well after 40 years. 
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j § 2. <y Draining Lands rendered wet by /firings* 

Having thus flated the various modes that have been, 
raoft fucccfsfully adopted for draining lands of a fuper- 
abundant moiiture can fed by rain or furface water, we 
fliall proceed to confider the way in which a foil may 
ufually Ik* drained when its undue wetnefs is the confe- 
quenceof natural fprings, or of water ariling out of the 
bowels of the earth. 

To underftand the principles upon which land, ren- 
dered wet by fprings, may be drained for the pur poles 
of agriculture, it is neceflary to attend to the materials 
of which the globe we inhabit is compofed, and to die 
manner in which large quantities of water find their 
way into its bowels. The earth upon which we treat! 
is by no means an uniform mats of matter. It coiuilU 
of various layers or ftrata of different iubi lances, one 
placed ovmt the other. Thefe layers or ftrata are lei- 
dom fittuted horizontally, but almoft always defeend 
towards one fide or the other. One part of a ftratum 
or layer often afeends and appears on the furface, 
while the other end or fule of it defeends obliquely 
to a great depth into the earth. Having done fo, it fre- 
quently again bends upwards towards the furface ; and 
indeed a (Fumes almoft all the variety of irregular forms 
and bearings that the imagination can conceive ; fonu> 
times fuddenly breaking off and giving place to other 
ftrata or layers, and fometlmes continuing at one cor- 
ner while the greater part of it ccales* Thefe ftrata. 
or layers, of which the earth is compofed, may be con- 
fidered, with a view to the explanation of our prefent 
fubje£t, as of two kinds. Some of them are porous, 
and allow water to pafs through their fubllance, and to 

fiU 
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Till up all their cavities and interftices, fuch as 
gravel, fome marls, and various kinds of porous rocks. ~ c f 
Other layers, on the contrary, do not fuffer water to 
enter into them *, fuch as clay, or gravel with much clay 
mixed with it, and rocks of a clofe and compadl nature, 
without any ft flutes or clefts in them. 

It is next to be remarked, that it is chiefly upon high 
mountains that water exifts, or is formed, in very great 
abundance. Not only do the mountains catch and break 
the palhrig clouds, which depofite upon them the great- 
til portion of their watery contents, but they would 
feem to have a powcT, when neither rain nor clouds 
appear in the fky, of condenfmg, attracting, or fome- 
how forming water from the atmofphere. In the 
glreat burning deferts of Africa rain is fcarceiy known. 

The inhabitants build their houfes of clods of earth or 
of lumps of fall . A drizzling lhower, which is apt to 
come once in feveral years, endangers every dwelling ; 
and two hours heavy rain would lay a whole city in 
ruins yet even there, wherever mountains exift, that 
is to lay, naked rocks which abound in a few' dill riels 
of this wildernefs, water is almoft always found in 
their vicinity •, and, in confcquencc of the water, fpots 
covered w r ith the mod luxuriant verdure are feen like 
iilands amidll the dreary trails of moveable and unpro- 
ductive fand. 

The upper part of mountains is very frequently co- 
vered with a layer of gravel, or loofe and open rock, 
into which water readily penetrates. Thofe porous 
layers or ftrata defeend gradually into^he bowels of 
the earth, and convey along with them the watef 
which they contain, and have received from the clouds. 

Under the porous ftratum or layer of gravel are ui’ual- 

Iv 
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Preparation Iy layers of clay or of folid rock, through which tha 
\t water cannot pafs, but along the upper part of which 
it flows. After delcending, however, a certain length 
obliquely down towards the plain country, the layers 
of porous gravel ufually pals under new layers or 
ftrata of clay and other impervious materials. Thus, 
as the water in the gravel is confined between clay 
above and clay or rock below, and mull defeend 
along the gravelly channel which is pervious to it, 
ftreams of water are formed in the bowels of the earth, 
which have their origin in high gravelly foils, and their 
outlets at any place in the low country, where any part 
of the beds of gravel or porous rock, along which they 
flow, happens to approach the furface, forming fprings 
and rivulets, and, by their union or conflux, mighty 
rivers, which continue fleadily to water the furface of 
the earth. Hence alfo, in very many fltuations, by dig- 
ing pits into the earth, we at Lift reach a layer of per- 
vious gravel or rock, containing a ft ream of water 
brought, perhaps, from the fummit of a diftant moun- 
tain ; and fuch pits can be ufed as wells for lupplying 
water for every domcftic purpofe. 

We have faid that the upper part of the face of a 
mountain is often covered with a bed of porous or 
gravelly fubftances capable of taking in water. Upon 
the furface, at a certain diftancc down the hill, a bed 
of day begins. The water received above into the 
layer of gravel continues to dcfccud with that layer 
for a confiderable fpace below the bed of clay ; and 
thereafter the gravel fuddenly Hops, and the clay above 
unites with the clay beneath, or with fomc other im- 
pervious ftrata upon which the gravel all the way rett- 
ed. In this fituation, as the water contained in the 
I gravel 
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gravel can proceed no farther, it hangs within die fide Preparation 
hill as in a bag of clay -> and a refervoir is form-'* ■— ¥ ■ -» 
ed of water within the earth. When this bag or na^ 
tural refervoir is full, the water contained in it is pref- 
fed upwards againft the clay by which it is covered. 

It moiftens this clay, and finds its way by chinks 
through all its weaker parts or pores. Thus a belt of 
foft and fpouty land is formed upon the fide of the hill ; 
the mode of draining which is very eafy. If a hole is Principletm 
dug into the earth near the bottom of the bag or re- ma de 
fervoir of water, fo as to reach the layer of gravel, the 
water will inftantly flow freely out, and, being no 
longer reftrained, it will ceafe to prefs upon the layer 
or ilratum of clay that covers it, or to force a paflage 
through its chinks ; and the foil will confcquently be 
drained. 


Let it be fuppofed, that die porous ftratum or layer 
of gravel, inftead of (lopping on the fide of a hill, de- 
feends into a plain or level country, the water all 
the while palling along in its bowels j and that the 
gravel has a layer of clay below and another layer^ of 
clay above it. After it has reached and pafled to a 
confiderable diftancc along the valley, if the layer of 
gravel either fuddenly Hop and allow the layers of 
clay to come together, or if the gravel have too little 
thicknefs and capacity to allow the water which flows 
within it to pafs eafiiy along, it will neceflarily, from 
the new fupplics of water which are continually de- 
feending, be prefled upwards againft the layer of clay 
which covers it : as, in the former cafe, the clay will 
be foftened, and the water will filtrate through all its 
weaker parts till it reach the furface, which it will 
keep conftantly wet, and where it will ftagnate in con- 

fequenoe 
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Preparation fequcnce of the flat and level form of the country* 
w «Over the fofteft places, a coarfe verdure will fprcau, 
and the roots of the plants intertwining, will form 
(hating quagmires. In other places, the mofs plants, 
being the only ones which can thrive in the nioiil and 
itngenial foil wliich is thus produced, will rapidly 
fpring up, and a mols will be formed altogther unfit 
for any purpofe of agriculture. To drain fuch a foil, 
it is evidently only ncceilary to dig a pit or hole 
through the upper ftratum of clay into the gravel, to 
give a free vent or iiTue to the water; which having 
thus found an cafy paflage to the open air, will ceafe 
to prefs upon the incumbent layer of clay, or to render 
it moilt. This clay will therefore fpeedily become dry 
and collapfe ; the mofs plants will wither, provided {he 
lurface is properly drained ; and the whole foil will be- 
come folid and fit to be cultivated. 

Itfometimes happens, as already noticed, that a piece 
■of territory which lies low is rendered extremely wet 
by rain and fpring water coming from adjacent high 
grounds, and lodging upon its jiirface, while, at the fame 
time, it is fo completely furrounded by eminences, or 
land-locked, that it cannot be drained at a moderate colt ; 
the confequence of which is, that the water (Magnates, 
and a mofs or bog is formed. 'Hie practical mode of 
draining fuch a bog will be afterwards explained. In 
the mean time it may be remarked in palling, that the 
principles which we have already Rated concerning 
the manner in which the globe is made nip of various 
ftrata, indicate the way in wliich fuch a bog may be 
drained at a cheap rate. It is only neceflary to dig a pit 
at the lowed part of it, down through the clay, or other 
impervious layer that holds up the water, till a porous 

itratum 
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.ftratum is readied capable of conveying away the fur- Preparahoa . 
fjJcfc water down the country below ground to the fea, * i 

or to fuch rivers as it may chance to be connedted with. 

The whole art of draining land where the wetnefs is 
occafloned by water prefling upwards from the bowels 
of the earth, depends upon thefe principles. It is an 
art whole importance is not yet fufiiciently appretiated, 
bccaufe imperfectly underilood, and becaufe it has not 
yet hem carried in practice to its full extent. It is pro- 
bable, however, that at no remote period it will be held 
in univerfal ellimation, on account of the command of 
thole hidden itreams that are contained in the bowels of 
the earth, which it will give to mankind for the pur- 
poles of an improved agriculture, and for the fcrvice of 
commerce in filling canals and giving motion to every 
kind of machinery. A dilputc exiits about the original TJifjnnc a- 
d'.fcovery of thi* art. The celebrated writer upon agri- fi.it difco- 
culture, l)r James Anderfon of Aberdeen, in his « Ei- vc ' i y 
fi.ys on Agriculture and Rural Affairs,” publifhed in draining 
*775, was undoubtedly the lirlt perfon who explained wet by 
to the world the ‘nature of the art of draining land ren- *P nn E s * 
dered wet by fprings, and the principles upon which it 
ought to proceed ; having been led to the invoiligation 
many years before, by his having fortunately fucceeded 
in draining a bog by a linking a pit in it through the 
day till an opening was made into the gravel or porous 
itratum, from which the water ruilied up vehemently. 

In the mean while, it had happened that Mr Joieph 
Elkington, pofleflbr of a farm in England called Princc- 
thorp, in the parilh of Stretton upon Dunfmore, and 
county of Warwick, almoil as early as Dr Anderfon, 
had accidentally difeovered that land might be drained 
in many fituations by making a fmall hole into die earth. 

Vol. I. Y Being 



PRACTICE OF 


S3* 

Being a man of confidcrablc natural ingenuity, thought 
■■ v n mm t it is faid, of little literature, he had the addrefs to &ke 
advantage of the difeovery he had made, with a view 
to die improvement of his affairs. He therefore com- 
menced the trade of a drainer of land \ and by the no- 
velty of draining land by a fmall hole bored often at a 
confidcrablc diffance from die wetteft part of it, and 
by conducing himfelf in a mylterious manner, he ac- 
quired great reputation, and was extenfively employed. 
This employment he appears to have merited, as his 
operations were attended with very great fuccefs. Af- 
ter the eftabliihment of the Board of Agriculture, its 
members, who appear to have been unacquainted with 
Dr A nder foil’s publication, fuppofed Mr Elkington to 
be the only difeoveror and poffdlbr of the art of drain- 
ing land wet by fprings in the way now mentioned ; 
and upon their recommendation, parliament bellowed 
a reward of ioool. upon him. It was furely an unfor- 
tunate circumllance, that die firil premium granted up- 
pon the recommendation of this board, (hould have pro- 
ceeded upon a error, as it undoubtedly did ; for although 
Mr Elkington had die merit of being the lirlt who in- 
troduced this art extenfively into practice, there is no 
doubt that Dr Anderfon, by whom alfo it was difeover- 
ed, was the firfl who explained its principles to the 
public, and that at a period when Mr Elkington’s fe- 
cret remained with himfelf. After all, however, it is 
not to be fuppofed that the theory of this art was ab- 
folutely unknown, although thefc perfons appear to 
have been the firil who propofed to apply it extenfively 
to the purpofes of agriculture. It is faid that the prac- 
tice is very ancient in Italy, when a well is dug, to 
avoid die expence of going to a great depth, by bor- 
ing 
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ing with an auger in the bottom of the pit, in thq Preparation 
hope of reaching the porous ftratum which contains v.— 
the water. And in Germany it appears, as will be 
afterwards noticed, that the practice has long exifted 
of draining land-lockcd bogs, by letting down the wa- 
ter by means of a pit through the impervious clay, 
to a porous fubfiratum. 

We (hall’ now proceed to date the mod approved 
practical modes of draining land that is rendered wet by 
fprings, or water afeending out of the earth ; and as the 
Board of Agriculture inftrutted Mr John Johnfton, 
land furveyor, to infpect Mr Elkington’s principal drain- 
ings of this fort, and to give an account of them, we 
dull give all due attention to the contents of the report 
made out by that gentleman, which is underftood to 
have been executed with much fidelity and accuracy ; 
though we ihall alfo exhibit, at the fame time, the prac- 
tice of other intelligent perfons upon the fame fub- 
ieCt. 

In the prattice of this art it will readily occur, that Practical 
it is of the utmoll importance to obtain a knowledge of^,^ 
the internal ft ru chi re of the earth, and of the man-* lin(i l ma ^ Ci 
ner in which its various layers or ftrata fucceed, andtpringv. 
are ufually intermingl 'd with each other. This ob- 
ject, however, can only be attained in any confider- 
rable degree of perfection by obfervation and expe- 
rience. There arc feveral ways,, however, by which 
a man of fagacity and reflection may greatly abridge 
the difficulty of this ftudy, fo as in a ihort time to en- 
able himfelf to practice the art of draining with con- 
fulcrablc fuccefs. The fureft way of afeertaining the 
inclination of the different ftrata, or the way in which 
they lie upon each other and the direction in which 
Y z they 
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^r^ation they defcend into the earth, confids of examining the 
i. >y > bed of the neareft rivers, and the appearance of their 
banks when deep and broken, fo as to lay bare the 
different ftrata of earth adjoining to them. Pits, quar- 
ries, and wells, that have been dug in the neigh- 
bourhood, may alfo be examined with the fume view. 
Ruilies, frnail elder bullies, and other plants which grow 
on the wettell foils, alfo frequently afford fymptoms of 
the line under which an internal refervoir of water is 
placed, and is preffmg upwards from wanting a free paf- 
fage below ground. 

To drain It is often of much importance, even in flieep coun- 

th«* tjrlc of tries, to drain the fide of a hill, not only becaufe wet 
a hill. # b 4 

land is more unproductive than that which is properly 

drained, blit becaule the fuperabuiulance of nioidur<>is 
apt to introduce and to keep up among the flock that 
dellruciive and incurable difeafe, the rot, for which 
draining is an almoil infallible preventive. It it. cheaply 
executed in fuch durations, becaufe the drains for col- 
lecting and leading off the water, may ufually be left 
uncovered. Let it be fuppofed then, that in confequcnce 
of internal fprings at a certain didance down the de- 
clivity of a hill, or upon any other defeending furfacc, 
the ground becomes wet and fpouty, and unwholefome 
for dieep, and unfit for agriculture •, the bed mode of 
proceeding with a view to drain it is this. It ought to 
be recollected, that the caufe of the wetnefs is this : The 
rain water at the fummit of the high ground is received 
into a porous dratum of gravel, with which it delccnds 
down the fide of the hill, till it comes to be covered 
with a clayey foil. After defeending under the cover- 
ing of clay to fome di dance, the gravel or porous under 
foil fuddcnly ceafcs; die clay becomes deeper, and 

touches 
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^touches the rock or another inferior bed of clay. Inspiration 
this lituation, the water, unable to defeend farther, re- v — Lj 



covers it, rendering it moiit and fwunipy in every 
part, and oozing througli all its weaker crannies. Thus 
it forms a belt of moiit ground along the face of the 
hill, from which the water perhaps defeends and da- 
mages every part. To drain this declivity, begin at the 
bottom and carry up a ditch towards the wet ground. 
As die objecl is to let out the water at the lowed: point 
of the refervoir or natural bag in which it is contained, 
by making an opening into the gravel there, it will be 
proper, as the ditch proceeds upwards, frequently to 
bore holes with an auger of about two inches diameter 
to a con fid er able depth, that is, about 1 5 feet, though 
fomoUmes it is n -ceilary to go to twice that depth. As 
long as the water is not found by boring, the ditch muft 
be carried upwards, and new auger holes formed; when 
at Lift the auger by box nig reaches the Iowclt part of 
the gravel or refervoir of water, the water will immedi- 
ately mill forth with confiderable violence at the hole 
formed by it, and will continue ever after to run with- 
out any danger of choking up. When the bottom o£ 
the refervoir of water or layer of gravel is thus found, 
another ditch ought to be drawn ucruis the head of 
the former along the face of the hill, to as to form the 
figure of the letter T. I11 the upper ditch or drain 
that runs along the face of the hill, auger holes ought 
to be bored at lliort di dances, to let out the whole wa- 
ter from the interior refervoir or llratum of gravel. 
The whole procefs will he caiily undorllood from con- 
fidering Plate XV. Care ought always to be taken 
in digging the upper drain along the face of the hill, 
Y3 to 
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, , , lfil£ thit the water may dcfccnd 

Preparation to form Jt W fuch H H AV * . . 

«,/zw /r rtMVwn/s f / Jt . j/ft/i tirli format, when is uHdiWit 

to convoy it down the hill to the neared brook. I he 
old practice or mode of draining ground in this fitua- 
tion before the uie of the auger was underftood, and 
before men had reflected upon the way in which water 
is often confined in the earth, con lilting of digging a 
trench wherever the l'pouty land commenced. As 
this was not deep enough 10 reach the evil, that is, to 
penetrate to the refervoir of water, it produced only a 
partial remedy. Other parallel ditches of the fame kind 
were therefore cut the whole way down the declivity, 
and being filled with looie ftones and connected with a 
defc ending ditch, each carried off only a portion of fur- 
face water, leaving the foil flill cold in confluence bf 
the wetnefs of the bottom. 


In performing the operation already deferibed, fome 
difficulties are apt to occur in confcqiicnce of the irre- 
gularities with which the ftrata arc often placed in the 
earth. In boring in the afeending trench, in the firlt 
part of the operation, witli a view to difeover the lowed 
point at which the water may be let out from the inter- 
nal refervoir, the operator is fometimes apt to be milled 
by finding water before he has come high enough to 
reach the place at which the porous ftratum dops. This 
arifes from its fometimes happening that at the bottom 
of the refervoir fmall leakages occur, and a portion of 
the water finds its way downwards through crannies 
in the earth to fome didance from the main refervoir. 


When the auger in boring meets thefe leakages, they 
are apt to be midaken for the main body of water, 
and the operator can only guard himfelf againd fuch 
errors* by forming an edimate of the quantity of wa- 
ter 
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ter which the adjoining high grounds ought to afford. Preparatioi 
4i ihe quantity of water that follows the auger be very 
trifling, while the extent of high ground is great, he may 
be allured that he has not yet readied the great caufe 
of the wetnefs of the foil. It alio fumetimes happens 
that the crofs drain carried along the face of the hill, 
may in fome places be below the level of the relervoir 
of water, while it is upon it at other places. In this 
cafe, when the auger by boring in the crols trench 
brings no water, it will be neceflary to bore above it, 
and to conduct the water that is there obtained by a 
frnall cut into the general crofs trench. 

It fometimes happens that hills are compofed of al- 
ternate ftrata, of rock and land anil clay, which rcit ho- 
rizontally or nearly fo upon each other, and penetrate 
and form die mats of the hill. In fuch cafes the foil 


above the fand or rock is often dry and productive, 
while the clay is wet and fwampy. In this calc, the 
higheft part of the hill being generally porous, re- 
ceives the rain water, which defcetuls through it till it 
meets the impervious clay, which forces it to flow to 
the furface, which it renders wet. Having overflowed 
the upper clay furface, it is immediately ablorbed by 
the next porous itratuni \ and defeending into it in like 
manner, again ifiiies at the lower fide of it, and in- 
jures the furface of the next bed of clay, as it did that 
of the firit. To drain a hill fide of this defer iption, it 
is neceflary to make ;t trench along die upper fide of 
every belt of rulhy or boggy foil to receive the water 
from the fuperior porous foil, and to lead the whole 
water thus obtained by one or more ditches downwards 
to the bottom. 

Where a foil is compofed of intermixed varieties, with 
Y 4 clay 
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Preparation clay predominating, it is fometimes very difficult to* 
of Land. _ ' 1 . . b ’ . rir . / r . lf ^ 

* > dram, as it is apt to form it lei i into a variety of ho] row 

refervoirs, each of which holds water like a cup, while, 

at the fame time, thole hollows being full of porous 

materials, the iurfacc of the foil is luiliciently regular. 

Thus, in wet feafons, patches of moiit unwhoMbme 

foil are formed, not by fprings for which they may be 

millaken, but by rain water held up by clay in thofe 

disjoined cavities. They can only be drained by fopa- 

rate covered cuts, communicating in tlie liiortv.it wav 

poflible w ith one or more main drains. 

To drain a With regard to the drainage of hogs, it has already 

ting die wa'-^een remarked, that they are either Inch as can have 

tcrafccnd their water carried off by a communication, at a tnlera- 
ircdy. - 

ble expence, with fome adjoining lower ground j dr 
they are land-locked, fo as not to admit of being drain- 
ed in this way. With regard to the former, or thofe 
which can be drained by trenches for conducting the 
water to an adjoining low country or river, they may 
be rendered wet in two wavs : ill, By fprings oozing 
out of the adjoining higher ground, in a regular line 
along the upper fide of the wet furface, which afford 
water that flagnates upon the furface of the inferior 
ground, forming it into a bog. To render free from 
water a bog of this kind, nothing more is neceifary than 
merely to drain the upper adjoining fwampv ground 
in the way that has been already Rated, and to convey 
away to a diflance the water produced by it, in regular, 
open, or hollow drains. — The fecund elafs of bogs ren- 
‘ dered wet by fprings, con lifts of thofe in which the 
many fprings that appear are not confined to one regu- 
lar direction along 'the upper fide, but burfl out every- 
where, forming (baking quagmires, over which it is 

dangerous 
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dangerous for cattle to pafs. The upper part of fuch.Prrpmrion 
bogs ufually con fids of peat-earth. Below that is found 1 - ¥ ’ r 
a bed of clay, extremely wet and foft, through the 
crannies of which fmall quantities of water are conti- 
nually oozing. When the lowed part of fuch a bog 
is found, or the place in which it will be mod conve- 
nient to convey away the water, little more is ufually 
nocellary than to dig proper trenches, and to bore with 
the auger through the dratum of clay to the porous 
dratuni containing the water. To drain an extenfive 
bog, it will ufually be neceflary to dig a trench from 
end to end of it, with crofs trenches at conlidcrable di- 
dances, the bottom of the whole being frequently pe- 
netrated with the auger, ib as to allow a free p adage 
fifr the water to afeend ; the efleef of which will bo, 
that the nature of the furrounding loft foil will fpeedily 
be altered, in consequence of the water being removed 
from beneath it. It will become dry and folid, and loom 
fit for hearing the plough. The lame effect would fol- 
low although only a iingle perforation were made 
through the infi rior dratum of the bog-, and accord- 
inglv Mr Elkington is faid lumerimes to have luccecdcd, 
while he drained a bog, in railing the water from it 
conhderablv above its own level, for any purpofc for 
which it may be required. This was done by rearing 
around the perforation, a building of brick, puddled 
around and within with clay, to the top of which the 
water role, and was from thence conveyed away in 
pipes or other wife. 

That the whole of this important fubjoct, of draining Dr Ander- 

land rendered wet bv fprings, may be better under- * 11 * ri i l1 / 

# * 1 4 . ' . 1 »r draining 

Hood, we lhall give an account of it as deferibed by lpoui viand. 
Dr Auderfun, in his Eflliys publiihed in 1775, already 

mentioned. 



PRACTICE OP 


Preparation mentioned. Suppofing, fays he, a defcending ft ra turn- 
of land or gravel ihould be difcontinued, and that the 
ftratum above it ihould be of a coherent clayey nature 5, 
in tli is cafe, the water being pent in on every fide, and 
being accumulated in great quantities, mud at length 
force a paflage for itfelf in fome way, and prefling 
ftrongly upon the upper furface, if any one part is 
weaker than the roll, it would buril forth, and form a 
fpring ; but if the texture of every part of this ftratum 
were equally it rung, the water would fqueeze through 
many fmall cmnuu-s, and would ooze out ill number- 
lefs places, lb as to occafion that kind of wetnefs that 
is known by the name of a fronting clayey foil. 

The cure in tins cafe is eafiiy effected. — For if a 
ditch of a con fi durable fi/.c is opened towards the lo\v&- 
moft part of the fpourin^ /.round, fo deep as to pene- 
trate through the upper itratum of clay, and reach to 
the gravel, the water will rile up through it at firft 
with very great violence, which will gradually decreafe 
as the prcfiiire from the water behind is diminilhed * 
and when the whole of the water accumulated in tha 
fubterraneous relervoir is run off, there being no long- 
er any preflure upon the clay above it, the whole foon 
becomes as dry as could be defired, and continues fo 
ever afterwards, if the ditch is always kept open. This 
the doctor fays he can aflert from experience, having 
rendered fome fields of this kind that were very wet 
quite dry by this method of treating them. The at- 
tentive obferver, he adds, will readily perceive, that 
if any field that is wet from this caufe admits of being 
ploughed, it will be in equal danger of being hurt by 
being raifed into higher ridges, with the other kind of 
damp ground before mentioned. For as the depth of 

earth 
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-earth above the refervoir would he finallcr in the deep Preparation 
furrows than anywhere clfc, there would of confequcnce v — 
be lels refinance to the water in that place, fo that it 
* would arife there in greater abundance. And if, in this 
cafe, a farmer fliould dig a drain in each furrow, as a 
coniiderable quantity of water would rife into them, in 
fome cafes the ground might be improved, or even 
quite drained thereby, elpecially if they fliould have 
accidentally reached the gravel in any one place ; al- 
though at an expence much greater than was ncceflary. 

« 1 take notice of this circumllaiice, fays lie, in fome 
meafure to prevent the prejudice that lome inattentive 
obfervers might entertain agair.ll what w as laid before 
of this method of draining, from their having accidcn- 
t;flly foen fome fields that may have been bettered 
by it. 

“ Bogs are only a variety of this laft-nientioncd kind 
of wet ground ; and, therefore, ought in general to be 
drained after the fame manner with them. Clay is a 
fubli.mce that Itrongly refills the entrance of water into 
it : but w’hen it is long drenched with it, it is, in pio- 
cefs of time, iti fome meafure dill dived thereby ; lotos 
its original firmnefs of texture and con fi Hence ; and be- 
comes a fort of femi-fluid mafs, which is called a beg ; 
and as thefe are fometimes covered with a ftrong feuri" 
of a particular kind of grufs, w ith very matted roots, 
which is ftrong enough to bear a fmall w eight without 
breaking, although it yields very much, it is in thefe 
circumftanccs called a /waggle. But, whatever be the 
nature of the bog, it is invariably occailoned by w ater 
being forced up through a bed of clay, as juft now de- 
feribed, and diflblving or foftening, if you wall, a part 
thereof. I fay only a part 5 bccaufe whatever may be 

the 
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JVriv.rntior the depth of the bog or fwaggle, it generally has a par-* 1 
i tition of folid clay between it and the refervoir of wa- 
ter under it, from whence it originally proceeds : for if 
this were not the cafe, and the quantity of water were 
considerable, it would meet with no fullicieut rofiilunar 
front the bog, and would iflue through it with violence, 
and carry the whole lemi- fluid mufs along with it. Bur 
this would more inevitably be the cafe, if there was << 
cruft at the bottom of the bog, and if the cruft ihould 
ever be broken, efpecialiv if the quantity of water un- 
der it were very considerable : and as it is probable, 
that, in many cribs oi this fort, the water (lowly diU 


fi lives more and more of this under cruft, I make no 
doubt but th lr, in the revolution of many ages, a gr-ae 
many eruptions of this kind mav have happened, at- 
though they may not have been deemed of importance 
enough to have the hittory of them tranfinitted to po- 
fterity. CM this kind, although formed of a diflerent 
fub (lance, I confidcr the flow of the Solway mnfs in 
Northumberland to have been ; which, upon the 16th 
of November 1771, burft former boundaries, antf 
poured forth a prodigious ft ream of fcmi-tluid matter, 
which in a tliort time coverts l feveral hundred acres of 
very fine arable ground. Nor will any one, who is ac- 
quainted with the nature of mofs, — who knows its re- 
tcmbluncc to clay in its quality of abforhing and retain- 
ing water, and its very only dilfulibility therein, be fur- 
prifed at this ; as from alt thefe properties, it is much 
better adapted for forming an e\ ten five bog, and there- 
fore in greater danger of producing ail e\ ten five deva- 
ftation by an irruption of the water into it, than thofo 
that are formed of any kind of clay whatever. 

44 If the bog, or fvvampy ground, is upon a declivity, 
2 the 
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the <lit cli ought to be carried acrofs the field about PrepiYaftkm 
the place where the lowed fprings arife. 15ut if the v — j 
furface of the ground is level or nearly fo, fo as to 
form foft quagmire.?, interfperfed through the whole of 
the field, it will be of little confequcnce in what part 
the drain is opened \ for if it is dug up fo deep as to 
allow the water to rife i:i it with freedom, it will iflue 
through that opening, and the field will be left perfect- 
ly dry. 

u Hut as it may frequently happen that the ftratum 
of gravel ihouid be at a confiderable depth beneath the 
furface of the earth, and a* it may be lorn climes even 
below the level of the place info which the drain mult 
be emptied, it might fometimes be extremely difficult 
tft make a ditch fo deep as to leach the bed of f.usd or 
giMvel. Ihtr i: ' lucky for us that this is not absolute- 
ly receffary in the p re lent cafe ; as a drain of two or 
three feet deep, will be equally cllechial with one that 
Should go to the gravel. Ail that is noceilary, in this 
cafe, is to fink pits in the courie of the drain, at a mo- 
derate diltaiice from one another, vvhieh go lb deep as 
to reach the gravel ; for as the water there meets with 
no refinance, it readily flows out at thole openings, and 
is carried oil' by the drain without being forced up 
through the earth ; fo that the ground is left entirely 
dry ever after. 

li 1 have likewife drained fcveral fields in this way . 
and as 1 have generally found the appearances pretty 
much alike, I lhall, for the information of tlie inexpe- 
rienced reader, give a ihort account of them. 

“ 11 you attempt to make your pit in one of tliefe 
foft quaggy places where the water is found in great 
-abundance, you will meet with very great difficulty in 

forming 
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preparation forming it ; for as the fubftance of which it is compo- 

^of Land. ^ j g f 0 f tj j t w yj a i wa y S fl ow j n to the hole as fall as 

you dig it ; on which account I would advife, not to 
attempt to make the pit in the fwaggle, but as near it 
in the folid earth as you conveniently can. However, 
if it is pretty firm, and of no great extent, it is fome- 
times pra&icable to make a pit in the foft bog at the 
drieft time of the year. This I have fometimes prac- 
tifed, which gave me an opportunity of obferving the 
nature of thefe bogs more pcrfe&ly than I otherwife 
would have had. In the trials of this kind that I have 
made, this foft quaggy ground has feldom been above 
three or four feet deep •, below which I have always 
found a ftratum of hard tough clay ufually mixed with 
ftones, and fo firm that nothing but a mattock or pick- 
axe could penetrate it : and as this is comparatively fo 
much drier than the ground above it, an inexperienced 
operator is very apt to imagine that this is the bottom 
that he is in fearch of. In digging through this ftratum, 
you will frequently meet with final 1 fprings oozing out 
in all dire&ions ; fome of them that might fill the tube 
of a fmall quill, and others fo fmall as to be fcarce per- 
ceptible : but without regarding thefe, you mult conti- 
nue to dig on without intermillion till you come to the 
main body of the refervoir, if I may fo call it, that is 
contained in the rock, gravel, or fand ; which you will 
generally find from two to four feet below the bottom 
of the fw&ggle, and which you will be in no danger of 
miftaking when you come to it : for, if there has been 
no opening made before that in the field, as foon as you 
break the cruft immediately, above the gravel or rock, 
the water burfts forth like a torrent, and on fome oc^a- 
fions rifes like a jet d’eauy to a confiderablc height above 
i the 
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die bottom of the ditch ; and continues to flow off with Prrparatioa 
. ........ 9 of Land. 

great impetuofity for fome time, till the pent-up water * — v lm * 

being drained off, the violent boiling up begins to fub- 
fide, and the flrength of the current to abate ; and, in a 
fliort time, it flows gently out like any ordinary fpring ; 

— allowing it to remain in this ftate, the quaggy earth 
begins to fubfidc, and gradually becomes firmer and 
firmer every day ; fo that, in the fpace of a few months* 
thofe bogs which were formerly fo foft as hardly to fup- 
port the weight of a fmall dog, become fo firm that ox- 
en and horfes may tread upon them without any danger 
of finking, at the very wetteft feafon of the year. I 
have had a field of this nature, that, by having only one 
fuch pit as I have now deferibed opened in it, was cn- 
tittely drained to the diftance of above a hundred yards 
around it in every direction. But as it is poffible that 
the ftratum in which the water runs may be in fome 
places interrupted, it will be in general expedient to 
make feveral of tlicfe pits, if the field is of great extent; 
always carrying the drain forward through the lower- 
moft part of the field, or as near the quag as you conve- 
niently can ; and finking a pit wherever you may judge 
it will be mod neceffary. But if the ftratum of gravel 
is not interrupted, there will be no violent burit of wa- 
ter at opening any of thefe after the firft, as I have fre- 
quently experienced. To keep thefe wells from doling 
up after they are made, it is always expedient to fill 
them up with fmall Hones immediately after they are 
made, which ought to rife to the height of the bottom 
of the drain. 

<c I have often imagined that the expence of digging 
thefe pits might be faved by boring a hole through 
this folid ftratum of clay with a large wimble made 
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Preparation on purpofe ; but as I never experienced this, I can* 
u— v .» not fay whether or not it would anfwer the defired end 
cxadly. 

M If the whole field that is to be drained confifls of 
one extenfivc bog, it will require a long time before 
the whole work can be entirely finilhed, as it will be 
impoflible to open a drain through it till one part of 
it is firft drained and become folid ground: In a fitu- 
ation of this kind, the undertaker, after having opened 
a drain to convey the water from the loweft part of the 
bog, mud approach as near to the fwampy ground as 
he can, and there make his firft pit ; which will drain 
off the water from the neareft parts of the bog. When 
this has continued open for fome time, and that part of 
the bog is become fo folid as to admit of being worked, 
let him continue the ditch as far forward through it as 
the fituation it is in will admit of, and there fink another 
pit ; and proceed gradually forward in the fame man- 
ner ; making crofs cuts where neccflary, till the whole 
be finifhed. 

M In this manner may any bog or trad of fpout- 
ing ground of this nature be rendered dry at a very 
inconfiderable expence $ and as there can be no other 
method of draining ground of this fort efi'edually, I 
recommend the ftudy of it to the attention of every di- 
ligent farmer who may have occafion for it. Let him 
firft be extremely cautious in examining all the circum- 
ftances of his particular fields, that he may be certain 
which of the dalles above enumerated it may be rank- 
ed with 5 and when he is perfedly fure of that, he 
may proceed without fear, being morally certain of 
fuccefs. 

We fliall add the fubftance of a paper on this fub- 
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fc&, for which the author received the filver medal of Preparation 
die Society inftituted for the encouragement of Arts, * — 1 
Manufactures, and Commerce. That author is Mr % 

John Wedge of Bickenhill, near Coventry, who is draining, 
not only a great farmer himfelf, but had likewife been 
employed by the earl of Aylesford in the management 
of fevcral eftates. Encouraged by his lordihip’s libera- 
lity, Mr Wedge informs the fociety, that he had been, 
employed for fome years in draining large portions of 
land, of which part was in the earl’s occupation, and 
part in his own, as tenant to his lordfhip. The prin- 
ciples upon which he proceeded, as well as his mode of 
procedure, he ftates in the following terms : 

In every country there are large portions of land 
that, in wet feafons, have always what may be called a 
dry furfaccy and other portions of land that have always 
a moifi or wet furface ; the former of thefe admitting all 
the water which falls upon them to fmk freely through 
their pores to various depths, till falling on clay, or 
fome other un&uous earth, whofe pores will not permit 
it to pals through^ it is there held up to a height pro- 
portioned to the quantity of water which comes upon 
it, and the facility with which that water is difehar- 
ged. Thus, held up to various heights, it ferves as 
a fountain to diftribute its water (either by veins of 
fand, pebbles, or rock, according to the formation of 
the different under ftrata) on the neighbouring lands \ 
and there forms bogs and other varieties of wet furface, 
on a bafis that will be always found to confift of marl 
or clay, or fome mixture thereof. The effe£t of wa- 
ter thus diftributed may be divided into two claJTes. 

The firfl clafs, where the water is thrown out by a 
body of marl or clay, &c. upon the furface of defeendf- 
Yol. I. Z ing 
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separation ing ground, and in the valley (there held up by clay 
W-y"'* ' alfo) forms bogs or fwamps. The fecond clafs, where 
the water is held up by marl or clay, as before, having 
above that marl or clay a ftratum of fand, or pebbles, 
through which the water pafies ; and above thofe fands 
or pebbles another ftratum of marl or clay, through 
: the weakeft parts of which the water, by a continual 
preffure from its fountain, forces a paffage upwards} 
and thus, through the weakeft parts of the marl or 
clay, furniflies a continual fupply of water on the fur- 
face, for the formation or growth of bogs, &c. in pro- 
portion as this water is more or lefs abundantly fup- 
plied by its fountain or head, namely, the higher lands, 
into which rain-water freely pafTes, as before defcribed. 
There are alfo different foils, under different circusn- 
ftances, which may form a third clafs of land for drain- 
ing ; fuch as ftrong deep foils, or open light foils, hav- 
ing near the furface a body of marl or clay. In either 
of thefe cafes, the water which falls on the furface mult 
for rcafons which are felf-evident, keep fuch lands, in 
rainy fcafons, conftantly wet and cold ; and it fhould be 
obferved, that a mixture of all the three before-defcribed 
claffcs of wet land fometimes occurs in one field, by fud- 
den alterations of the under ftrata, and thereby perplex- 
es the operator, by requiring all the different modes of 
draining in the fame field. 

If it be admitted that bogs are thus formed and fed, 
their cure may be effe&ed with certainty : The firft 
clafs, by cutting through the ftratum (be it fand, peb- 
bles, or rock), that conveys the water to the bog, and 
parrying off that water by a clofe drain to fome proper 
place, where the level admits of its difeharge : The fe- 
epnd clafs, by finking a drain to any convenient depth 

in 
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itt the upper clay; and then digging or boring withl 
a large auger* at a fmall diftance on one fide of this 
drain* through the remaining part* be it (the upper 
clay) ever fo deep* into the under ilratum of fand* peb- 
bles* or rock* through which the water pafles ; which 
will then rulh up into the drain fo made* with a veloci- 
ty proportioned to the height of the land or fountain 
whence it is fupplied. As this drain advances through 
the land, holes muft be dug or bored, as before, every 
feven yards, or at fuch diftance as the ftrcngth of the 
fprings may require a , and the whole of the water thus 
brought up by tapping the fprings, is carried off by the 
drain made in the upper clay, which muft be a clofe 
one, to its proper level, and there difchargcd. 

By both thefe methods of draining, large tra&s of 
land, under favourable circumftances, may be cured with 
one drain. The bell place for fixing thefe drains is 
where the ftratum that conveys the water comes nearefl 
to the furface and the beft method of afeertaining that, 
is to bore or dig in different parts through the different 
under ftrata. 

The third clafs may be eafily cured by clofe drains* 
at fuch diftances and depths as will beft carry off the 
furface-water. It may not be improper to obferve, that 
where the different ftrata or meafures crop out* that is* 
become gradually more and more (hallow in fome cer- 
tain direction (as is often the cafe, till, one after the 
other* they all prefent thcmfelVes in fucccffion on the 
furface of the earth)* draining may often be much more 
eafily and better effc&ed by croffmg with the drain the 
different ftrata or meafures* where the levels and other 
rircumftances will admit. 

Some of the land drained was part of a common* in 
Z 3 the 
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fte|MftiJon the parifti of Church Bickenhlll, in the county of War* 

Vi«i v i 1 1 wick ; part of it was covered with mofs and ling, had 
a peaty furface, about fix inches deep, and produced 
little or no grafs : in all wet feafons it was filled quite to 
the furface, and often overflowed, with water. Some 
of the land was much more unfound, deeper of peat, 
and covered with mofs, in moft parts nine inches long ; 
another part was an abfolute bog in all feafons. 

Having dug or bored with a large auger into fevcral 
parts of the land, Mr Wedge found peat, gravel, and 
fand mixed, and a quickfand almoft uniformly. The 
quickfand in every part, after getting an inch or two 
into it, feemed almoft as fluid as water. Judging from 
this, that no materials for a drain could be laid in the 
quickfand, but what it would immediately bury, Tic 
dug a trench almoft to the quickfand, leaving gravel, 
&Ci of fufficient ftrength to bear up the materials for a 
hollow drain ) thefe materials were two fides and a co- 
verer of ftone, with a peat-turf on the top to keep out 
the foil. At every feven yards forward, by the fide of 
this drain, he dug a hole in the quickfand as deep as 
it would permit. From thefe holes the water rofe free- 
ly into the hollow drain, and was by it difeharged at a 
proper level. It may be proper to remark, that the 
ftone made ufe of for this drain, and all others here 
mentioned, was a red fand and rag-ftone, which eafily 
fplit into proper fizes for the purpofe, and is very du* 
Table i it coft about fixpence per ton getting, exclufive 
of carriage. The drain thus formed ran on the whole 
rather freely, and made the land dry for a few yards on 
each fide thereof, but was far from having the effeft he 
improperly expeGed ; for it evidently appears that the 
drain could only take a very fmall portion of the water 
* from 
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from fo large a quickfand, which it did not penetrate T a *jon 
more than two inches ; and that it could drain only to y - * 
its own depth, or, at moll, to that depth in the fountain 
which fupplied the quickfand. His purpofe was then 
defeated ; and his motive for mentioning this error- can- 
not, he hopes, be miftaken. 

He now did what he fays he ought to have done be* 
fore, that is, he examined the different ftrata to a great- 
er depth, particularly on the bog, and at the upper 
edges thereof, and found the hog to be what has been 
defcribed under the firft clafs. He therefore determin- 


ed to attempt the cure in the manner before preferibed: 
for that clafs, namely, to cut through the whole of the 
flratum (in this infiance, of quickfand), through which 
h*e found the water pafs. This he effected as follows : 
v f he lummer being dry, and favourable for the purpofe, 
and having previoufly made his main open drain, he be- 
gan his main clofe drain the firft week in June 1791, 
three feet wide, 011 the declivity near the edge of the 
great bog. In the firft operation he dug through the 
peat, the hard fand, and gravel, and one fpade’s graft 
(about nine inches deep, and feven inches wide) into 
the quickfand the whole length of tills drain, which was 
73 perches, of eight yards to the perch, in length. 
The drain thus dug ran copioufly, not lefs than 60 gal* 
Ions per minute. In this ftate he left it about nine 
days : the eiFe£t of it was rapid, both above the drain 
and on the bog below. Upon examination, he now 
found about three inches on the top of the fpade’s graft, 
which had been made into the quickfand, perfe&ly dry. 
He then dug out thefe three inches of dry fand, to near- 
ly the whole width of the' drain, three feet ; and at the 
fame time dug out, as before, another fpade’s graft, 
Z 3 frpn\ 
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Preparation from the top of the quickfand, as near the middle of 
* t jj the drain as pofDble. This was left to run a few days* 
as before* and had the fame cffeft j namely* three or 
four inches more of the top of the quickfand became 
dry and hard. The fame operation was repeated again 
and again with the fame effeft, till the purpofc of get- 
ting through this quickfand was completed, fo far at 
leaft as the level of the main open drain would permit. 
The ftream of water continued increaiing during the 
whole operation ; the bog below the drain was quite 
4ry, and the land above perfedMy fo. The drain which 

was firft made, and continued running for fome time 
during the progrefs of the main clofe drain, became 
gradually dry j and has not* fince that drain was finifli- 
cd, difeharged one fingle drop of water. Great care was 
neceflary* in making the main clofe drain* to keep the 
ftream of water in the middle of it, otherwife the cur- 
rent would have undermined the Gdcs, as it fometimes 
■ had done* and caufed them to fall in. For this reafon 
it was neceflary, when the dry fand was taken from the 
top of the quickfand, immediately to take out a fpade’s 
graft from the middle thereof, in order to divert the 
current from the fides. 

The main clofe drain thus made was three feet wide 
at top* about nine feet deep on the average* and* be- 
velling a little from the top, it was about one foot ten 
inches wide at the bottom. The {tone and other mate- 
rials were put into this drain in the following manner s 
i. Where the drain went through the quickfand into 
the ftratum of clay below it* as in moft places it did* 
the bottom* and in fome inftances the fides* wanted no 
particular fecurity $ but where it did not go quite 
through the quickfand* which the level of his main 
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ejiln drain in fome places would not admit, the bottom 
of the drain was covered half an inch thick with ling ; \ » < J 
then peat turfs, one foot wide and three or four inches 
thick, were cut in convenient lengths, and placed on 
their edges 4gi each fide of the bottom of the drain, 
forming two (ides of a trough of peat ; then fide (tones 
about eight inches high, and a ftone coverer, were put 
in upon the ling between the peat turfs ; a large peat 
turf, near two feet wide and four inches thick, was 
then cut and firmly placed over the whole : this left in 
the bottom of the drain an open fpace, of more than 
fix inches fquare, for the water to pafs. The whole 
was then completed by filling in the upper part of the 
drain. 

\n this way Mr Wedge drained for about 8ol. thirty 
acres of land, which from being of no value whatever* 
became worth at lead 14 (hillings per acre of yearly 
rent. He likewife hollow-drained nine acres by the me- 
thod preferibed for the third clafs of wet land. Thefe 
drains were made^a few yards below that part of each 
field where the dry and wet land feparate, about 22 
inches deep, with Tides and a coverer of ftone, and ling 
on the top of it, to keep the earth from running in. 

The length of thefe drains was 880 yards, and the ex- 
pence of labour and materials three halfpence per yard. 

The drains, in wet weather, difeharge a large quantity 
of water *, and will, he has no doubt, anfwer the in- 
tended purpofe. Thus far relates to land in his own 
occupation. 

Nine acres of the land in the earl of Aylesford’s oc- 
cupation was almoft an entire pulp. This bog was of 
the fecond clafs, namely, water palling through a quick- 
land, and confined by a ftratum of clay below, and 
Z 4 another 
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Preparation another ftratum of clay above it. The water thus cfr&- 
» - ¥ ,* .* fined, being preffed by its fountain, and forced up 
through the weakeft parts of the clay, had formed a 
bog of irregular thicknefs on the furface, in fome places 
fix feet deep, in others not more than two- - As there 
is a confiderable fall in this land from eaft to weft, he 
thought it expedient to put two drains into it ; and 
this appears to him to have been neceflary, from a con- 
fideration that both thefe drains continue to run in the 
fame proportions as when firft opened. The manner 
in which thefe drains were executed was, by digging 
through the different upper ftrata, and as deep into the 
clay as the main open drain would admit ; then digging 
or boring through the remaining part of that clay into 
the quickfand, at the diftance of about fix yards, in a 
progreflive manner. 

The water rifing rapidly through thefe holes into the 
clofe drains, has cffe£ted a complete cure of this land, 
every part of which will now bear a horfe to gallop” 
upon it. Thefe drains difeharge 3660 gallons an hour ; 
which is much lefs than they did at firft, as muft be 
the cafe in all bogs. This land will be worth 20s. per 
acre. The draining coft 25 1 . ; and the length of the 
under-ground drains is eight hundred and fourteen 
yards. 

Mr Wedge had juft finifhed (January 1792) drain- 
ing another piece of land, about forty-three acres. As 
this was intended to anfwer two puipofes, one, to drain 
the land, the other to give an additional fupply of Wa- 
ter to a mill-pool, and as a circumftance arofe in the 
execution of the work which frequently happens in 
draining land, namely, a fudden alteration in the pofi- 
tion of the under ftrata ; a defeription thereof will not 

probably 
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>bably be thought tedious. This draining was begun Prq>aTatioi 
at the level of a mill-pool, and continued, without any » - ** 

great difficulty, to the diftance of about thirty-two 
» chains, in the manner before defcribed as a cure for 
the fecom^lafs of boggy land : but at or near that place 
the under ftrata altered their pofition ; the quickfand 
which conveyed the water now became of twice its for- 
ine^thicknefs ; and the clay, which had hitherto been 
abofe that quickfand, for fome diftance difappeared. 

From the quickfand thus becoming fo much deeper, 
he could not, with the level of the mill-pool, cut 
through it •, nor indeed, from the wetnefs of the feafon, 
would fuch an operation have been proper. He there- 
fore continued a fhallow drain to fome diftance, making 
l?de-holes into the quickfand, which ran freely ; but as 
this could not cure the whole of the bog below, he 
branched out another drain (which was made by the 
method defcribed for curing the fecond clafs of wet or 
boggy land), by finking a clofe drain through the upper 
ftrata into the upper clay, and then, at a fmall diftance 
on one fide of this clofe drain, boring a hole with an 
auger through the remaining part of that clay into the 
quickfand ; and at every eight yards, as this clofe drain 
advanced, ftill boring other holes, in the manner before 
defcribed : through many of thefe holes the water rufh- 
ed with great rapidity. The water difcharged by thefe 
drains into the mill-pool is 168 gallons per minute, or 
3780 hogfheads in a day} which is after the rate of 
1,3 79,700 hoglheads in a year. 

About fix acres of this land were always found a , a- 
bout twelve acres on the north fide were an abfolute 
pulp, and the remaining twenty-fix acres very unfound, 
fhe whole is now found, and will when cultivated be 

worth 
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Jpwpamrion worth 1 6$. per acre. This land would have been dntifc- 
1 ’ i ed at a much lefs expence into the irtain open drain ; 
but then the water, which was much wanted for the 
mill, would have been loft. Thefe clofe drains are in 
length 1452 yards, and coft tool, of which 'Cuout 30L 
ought to be charged to the mill. 

§ 3. Of Draining Lani-lochcd Bogs or Lands , whcrg^i 1 
declivity cannot be obtained to carry off the water. ^ 

©mining of With regard to the drainage of land-locked bogs, 
land-locked which are often fituated fo much lower than the ground 
around them, that the cutting a main drain would coft 
more than the value of the land when drained ; the 
mode of proceeding, with a view at once cheaply* 
and effe&ually to relieve them from the fuperfluous 
moifture which renders them ufelefs to agriculture, is 
the following : A fpot in the middle or lowed part of 
the bog muft be felefted, towards which all the drains 
mult be conduced, as radii to a common centre. 
When this central is fpot is properly cleared out to the 
top of the clay, or retentive fubftratum, which in this 
cafe muft not be affe&ed by water from below, but 
Only by Surface or rain water, a number of perforations 
muft be made with the auger, to give an outlet down* 
wards for the water, which will be abforbed by the 
porous ftratum below. A Conduit fliould be formed 
over the auger holes, by loofe (tones, placed in fuch a 
manner as to prevent their being afterwards filled up 
by any rubbiflh : or rather auger holes may not be fuffi- 
cient and it may be a preferable plan to make a large 
pit, or well, in the lowed part of the bog, dug through 
into the porous fubftrata. This pit ought to be filled 
with large (tones, and the drains from the reft of the 

fiel* 
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conduced to that fpot, as mentioned in the 

* oi Lftiul* 

lowing quotation from the Agricultural Report of Hert- > 
fordfliire . — u If a pit is funk 20 or 30 feet deep in the 
kniddle of a field, through the Hertfordftiire red, flinty, 

4 nd impcNpus clay, into the chalk below 5 when the 
ufual quantity of chalk is taken out, the pit (haft is 
filled up with the flint taken out of the chalk and clay, 

^rtthhe top drainage of this part of the field is much 
shortened for ever afterwards, by making principal 
drains from the part of the field above the level of the 
top of the pit terminate therein, as the fuperabundant 
moifture will efcape through the flints in the pit (haft 
to the chalk below. And if a drain is carried into a 
limeftone quarry, it is feldom neceflary to carry it fur- 
ther. 

<c In dells or hollows, of confiderablc extent, cover- 
ed with an impervious ftratum, and from which there 
is no natural drainage, fucli as the valley between Mold, 
the (hire-town of Flintlhire, and the adjoining high 
land, a pit about fpur feet diameter, and 1 5 feet deep, 
more or lefs, as the cafe may require, is funk through 
the impervious fuperftratum, into, a pervious ftratum 
of gravel, and the rain water, amd that of fome adjoin- 
ing fprings, are carried from the furface thereby ; the 
pit is railed round to prevent cattle from falling into it. 

1 mull here remark, that though in this, as well as in 
many other inftances that may be given, the top water 
cfcaped through the pervious fubftratum, the efFefl: 
might have been dire£Hy the contrary. I therefore re-* 
commend the impervious fuperftratum, in all fuch cafes, 
to be perforated by bore-rods, as the hole made by them 
is eafily flopped up.” 

Jn J)r Nugent’s travels through Germany, publilhed 
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fctparationln 1 768, a mode of draining marflies upon fimilar p*?i - 
^ of Laud. ^ c jpj es * s defcribed, as having been pra&iled in that. 

country. He had only fecn it ^performed on moor 
Aainingr grounds, though it is alfo fuccefsful with regard to 
locked <4 j t j s t j le mature, fays he, of moor* ; ;«* general* 

that beneath the turf or mols there is a loam which 
hinders the moifture from penetrating; and this in- 
deed is what makes the marfli, and caufes the 
ant growth of the turf or mofs : but this loam or clay 
is only a ftratum, and far from being of an immenfe 
depth ; under it is generally a fand, or fome other fto- 
ny or loofe foil. 

“ Here reafon readily informs us, that a middling 
morafs may be drained by perforating the clay, aud 
thus making way for the moifture to penetrate. In or- 
der to tins, a pit is dug in the deepeft part of die moor, 
till they come below the obftru&ing clay, and meet 
with fuch a fpongy ftratum as, in all appearance, will 
be fufficicnt to imbibe the moifture of tljc marfli above 
it. Into this pit the ebbing of the morafs is conveyed 
through a trench, and both the trench aud the pit are 
filled up after the firft drain with large broad Hones, 
fetting diem edgewife, fo as to leave interlines for car- 
rying off the water; then fuch ftones are laid oyer 
breadthwife, and thefe covered with lopfe earth like 
that on the furface : when no fuch ftones are to be 
had, ftrong piles are rammed down the fides of the 
trench, and broad boards laid acrofs \ and thefe are co- 
vered with earth to a height fit for culture. This is ^ 
matter of no great expence, the pit being as near the 
morafs as the water will admit, and the trenches but 
fhort ; then they have a drain unperceived, which leaves 
the furface of the trenches for the plough: and in 

middling 
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marfhes, efpeciaily in fuch moors as are only^^Tatwa 
jfct and damp, this method, though fometimes flow, <■— 
never fails taking cffcft ; and many trails axe thereby 

r ade ferviceable to the farmer or grazier.” 

The venter of the Roxburghlhire Agricultural Report 
fe prefents hiAfelf as having fuccefsfully adopted a fi-ihire. 
milar mode of draining. In that part of the country, 

AraWof the Waite lands, as are capable of being drained 
fo astto become arable, have, at the diftance of from one 
to fix feet below the iurfacc, a large ftratum or feam 
of a black flaty or metallic fubftance, generally from 
20 to 25 feet in thicknefs. Below this is a layer of 
whinftone rock of unknown depth. The black flaty 
or metallic fubftancc has no chinks or fiflures, and is 
impenetrable to water ; but the whinftone rock beneath 
it abounds with chinks and fiflures, and will fwallow up 
any quantity of water poured into its bofom. The 
uppermoft furface of the foil is of a light mofly nature, 
upon which the water 11 agnates in winter, fo as to fwcll 
and enlarge it to a confiderable degree. In the fpring 
months, when dried by the fun and the wind, the mofs 
becomes tolerably firm, and produces a coarfe unpro- 
fitable grafs, mixed with (hort heather; neither of 
which are of any value as food for iheep or cattle. In 
the year 1784 the writer of the Report ploughed up 
2o acres of the wafte lands of the above description, a 
part of them being fituated on a level. This laft part 
was gathered in fmall ridges, and ploughed pretty deep, 
and the ftones removed^ Thus it lay till midfummef 
X785 ; but, during the fpring, the (heep and cattle were 
frequently driven upon it to tread it to a firm con- 
fidence. At midfummer it was gathered up again; 

*nd, to get the water out of the hollows of the ridges. 
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pair of boring rods were obtained, which were ^ 
»■.— ¥ i V * down through the flaty fubftance to the whinilone roc. 
at fundry places. This effe&ually anfwered the pur- 
pofe. The tops of the holes were kept open with baikets/ 
of loofe Hones over them, which were allowed/ j remain 
or removed at pleafure, as the weather proved more or 
lefs wet. In fpring 1786 the land was in condition to 
be fown almoft as early as any other part of the fgra*- 
the winter rains having found their way down inflt the 
whinftonc rock through the flaty fubftance* The land 
fpeedily became and continued very valuable. 

Draining of We may here add, that the modes of draining now 
\y^ esand ftatcd arc alfo valuable for other purpofes than thofe of 
agriculture. Quarries, for example, and marl pits may 
often be cleared of water, by cutting off the- fprings ly 
which they are incommoded, or by letting down the 
water into the next porous ftratum. The fame may be 
often done, with regard to deep mines, the working of 
which may frequently be thus greatly facilitated. A 
colliery, for example, in Yorkfhire had been wrought 
for fevcral years, and the water was raifed from it about 
60 yards by a fteam engine. The proprietors having 
bored about ten yards farther, to afeertain the thick- 
nefs of a Team of coals 5 as foon as the boring rods 
were withdrawn, the water from the works, which ufu- 
ally ran acrofs that place, began to fmk into the holes 
made by the rods \ and, continuing to do fo, the fteam 
engine became ufelefs, as its pump had no longer any 
water to draw. It mult be obferved, that the fituation 
was higher than the neareft valleys, or the level of the 
fea \ but this example Ihows of what extenfive im- 
portance a knowledge of the principles upon which 
1 die 
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tijf above modes of draining proceed may hereafter 
vcome. 

3. Of rendering Mojfes Jit fir Cultivation . 

In matjy parts of the country a very ferious obftruc- 
tion to die cultivation of large portions of territory arifes 
from the exiftence of modes. It is, therefore, of much 
importance to conlider their nature, and how they are 
to bftvrendcrcd fertile. 

With regard to the nature and origin of mofs, the Natnrewrf 
celebrated Dr Andcrfon, whofe works we have already mofie*. 
frequently quoted, advances this opinion, that mofs is a 
vegetable, or an aflemblage of vegetables, growing or 
living below, while at the top it is dead. Hence, he 
dlftinguiflies mofs into two kinds ; quick mofs, from 
which peats are dug, on which no vegetables grow, and 
in which no animals exift, while in its natural fituation; 
and dead mofs, which frequendy covers the former, and 
upon which heath and fog and coarfe grades grow, 
and infe&s and other animals are found. Mr Head-* 
tick* dates various objections to this opinion, fome of 
which appear to have great force. Thus, it is ob- 
ferved, that the mofs here fuppofed to be alive below 
the foil, has every mark of utter deadnefs and partial 
didolution. When tolled about in a very dark night, 
it emits light like half-rotten wood, giving rife to fre- 
quent terrors in thofe who live in the vicinity of peat 
bogs. It alfo feems a ftrange circumltance, and con-* 
trary to the whole analogy of nature, to fuppofe that a 
vegetable (hould grow, lhould form ligneous fibres, and 

acquire 


* Communications fa Beard of A$riiuBurt t vol. ii. 
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iteration acquire inflammability, without die influence of 

* j fun, or contaft with the air, during any period of k 
growth. The true hiftory of the origin of moffes feem» 
to be this : What are called the mofs plants, amount 
to about three hundred in number. They are/.Atreme- 
ly hardy, and are capable of flourilhing in r aic moft cold 
and bleak fituations, providing only they are furrounded 
by abundance of ftagnating water. Accordingly, whgr£- 
ever water ftagnates in a moderate quantity, diey grow 
up, and, by fpreading themfelves around, they increafe 
the ftagnation. When they have arifen in this manner, 
with the water around them, to a confulerable height, 
the lower part of their ftems being continually foaked 
or macerated in water, ceafe to vegetate, and give forth 
their juices to the furrounding fluid. As the m&fs 
plants are extremely aftringent, and contain large quan- 
tities of the gallic acid and tanning principle, the mofs 
water acquires thefe qualities, or becomes aftringent, in 
a great degree, and prevents any procefs of putrcfa&ion 
from taking place, or the ftems of the mofs plants from 
fuffering any proper procefs of rottenneis, or chemical 
decompoiition. Hence it is, that mofs water has fome- 
times been ufed for tanning leather, in the fame manner 
as the liquor of oak bark. In the mean time, while 
the ftems of the mofs plants remain in this manner dead, 
but prevented from rotting, or becoming the habitation 
of animals which cannot live in a vegetable aftringent 
liquor, the tops of the plants that are at the furface of 
the water continue to grow, or new plants rife upon the 
fummits of the dead ones, and continue their amending 
progrefs ; the whole being perhaps a fort of parafitical 
plants, which can grow upon each other. 

In this way, a mofs proceeds, riling higher and higher, 

till 
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til* from the nature of the adjoining country, and the Preparation 

n .of Land. 

JfecKvities m it, the water cannot ltagnate to any greater ■ i 

depth. After the mofs has come to this height, its 
farther growth is prevented : its plants, unable to live 
or grow^ «?thout abundance of water, wither and die ; 
the upper part of them being expofed to the a&ion of 
the air, fuffers an ordinary procefs of decompofition, 
like other vegetable remains, and is converted into a 
fort of foil, upon which a few plants and reptiles are 
fometimes found ; while at a fmall depth, that is to 
fay, below the furface of the ftagnating water, the 
whole Items of the ancient mofs plants continue mace- 
rated in their own liquor, and preferred from putre- 
faction by it. 

’there are, however, two general kinds of mofles ; Black amt 
black mofs, and whiriih or yellow mofs. The black ■ cl f. ow 
mofs is originally of a mahogany colour, but fpeedily 
becomes black upon expofure to the air. The yellow- 
ifh, or foggy mofs, is much lefs compaCt than the for- 
mer, and retains a light or yellowifh colour after it is 
dried. It does not appear to be in fuch a perfeCt ftate 
of maceration as the black mofs, has lefs variety of 
plants, and is never fo folid. It is ufually produced in 
low warm fituations, and appears to have grown ra- 
pidly ; whereas, the black mofs is moft commonly found 
in cold elevated lands, and leems to have confifted of 
a greater number of lefs luxuriant plants. Thus, mofs 
may be regarded as bearing fome refemblance to timber, 
which is always of a compaft grain, and clofe texture, 
in proportion to the leverity of the climate of which it 
is the produCI, or rather in proportion to the length of 
time which it has taken to grow. 

From what has been here ftated, it will not be dtffi- 
Vof. I. A a cult 
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Preparation cult to under ft and the mode in which modes come ort— 
u — ' " m mt ginally to find an exiftence, or to cover a piece of'tei 
ritovy in any country. When a pool of . water is fpee- 
dily, or in a fhort time, formed to a great depth, no 
mofs appears \ but when a gradual ftagnatiojj^vl a fmaJL 
depth takes place, upon any fpot, efpecftffly in a cold 
and expofed fituation, there the mofs plants (being the 
only ones capable of fiibfilting on fuch a foil) fpeedily 
grow up, and occupy the place of every other. Though 
the quantity of water that originally ilagnated there 
might not be great, it is incrcafcd by degrees, in con- 
fcquencc of the additional obilruction produced by the 
roots, Items, and leaves of the mofs plants, till at lait 
it forms a bog of very great depth. — We have already 
mentioned the nature and caufes of the ftagnaticnAof 
water. It may either occur in confequcnce of the fi- 
gure and quality of the foil making it tenacioufly to re- 
tain the falling rains, or it may be the confequcnce of 
fprings or refervoirs of water pent up or confined in the 
bowels of the earth by an incumbent mafs of clay. 
Struggling to rife up through this clay, it will wet 
every part of it, and will (lowly ooze through all its lefs 
adhefive parts, and will form a foil fit only for the re- 
ception of mofs plants, which will there, by obftru&ing 
the departure of the moifture, which is conit antly rifing, 
in the courfe of years rear up the furface into a complete 
and perfect peat-bog. 

But modes not only arife in particular fituations, in 
confequence of thefe operations of nature ; they are 
alfo produced as the refult of certain exertions of human 
Mofles pro- induitry. Inalmoft all our modes in this country great 
cutting y llum b crs of trees of various forts are found. They re- 
forests ma * n > the inferior parts or roots of mofs plants, in- 

fufed 
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fiifed and macerated in the mofs water, but not rotted. Prcp^iranon 
The trees and fhrubs found at the bottom of moffes in v ■■■— v — ■ j 
Scotland, exhibit, perhaps, the whole variety of the na- 
. tive trees and ihrubs. Of trees, are found the oak, the 
elm, the*' iirch, the willow, the alder, and the fir. Of 
fhrubs, we find the hazel, the dwarf willow, the gall 
plant, and laflly, the heath plant. This laft is of lb 
hardy a nature, that it often continues to rife upon the 
mofs during the whole period of its cxiilence. Now, 
if it thould be luppofed, that at any time extenfive fo- 
re Its of tlicle trees were fuddenly cut down by the ex- 
ertions of man, they would undoubtedly produce a 
Itagnation of water, and a bleaknefs of climate, that 
wijuld render the fituation fit only to be inhabited by 
mofs plants, which would, therefore, fpeedilv rife up, 
and form a peat-bog, in which multitudes of trees and 
fhrubs would be found foaked in their own juice, and 
in the aUringent 1141101* refulting from the maceration 
of tlie items of the mofs plants. That in ancient times 
old forefts were thus deltroyed by the efforts of man, 
we have every realbn to believe. Not only in this 
country, but alfo in England and Ireland, there are 
found in mofles vaft numbers of trees Handing with 
their flumps erect, and their roots piercing the ground 
in a natural poflure as when growing. Many of thole 
trees arc broken or cut off near the roots, and lie along, 
and this ufually in a north-cad dire&ion. People who 
have been willing to account for this, have ufually re- 
folved it into the efl'edt of the deluge in the days of 
Noah ; but this is a very wild conjecture, and is proved 
falfe by many uiraniwerable arguments. The waters of 
this deluge might indeed have walhed together a great 
number of trees, and buried them under loads of earth j 

A a 2 but 
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Freoarationbut then they would have lain irregularly and at ran- 
<1 — ■ / 1 ,f dom : whereas, in this cafe, the trees all lie lengthwife 
from fouth-weft to north-eaft, and the roots all (land in 
their natural perpendicular pofture, as clofe as the roots 
of trees in a foreft. 

Befidcs, thefe trees are not all in their natural ftate, 
but many of them have the evident marks of human 
workmanlhip upon them, fomc being cut down with an 
axe ; fome fplit, and the wedges (kill remaining in them *, 
fome burnt in different parts, and fome bored through 
w r ith holes. Thefe things are alfo proved to be of a 
later date than the deluge, by other matters found 
among them, fuch as utenfils of ancient people, and 
coins of the Roman emperors. 

It appears from the whole, that all the trees which 
wc find in this foflil ftate, originally grew in the very 
places where we now find them, and have only been 
thrown down and buried there, not brought from elie- 
where. It may appear indeed an objedfion to this opi- 
nion, that moft of thefe foflil trees are of the fir kind ; 
and that CaefaT fays exprefsly, that no firs grew in Bri- 
tain in his time: but this is eafily anfwered by ob- 
ferving that thefe trees, though of the fir kind, yet are 
not the fpecies ufually called the fir , but pitch tree ; 
and Carfar lias nowhere faid that pitch trees did not 
grow in England. Norway and Sweden yet abound 
with thefe trees ; and there arc at this time whole fo- 
refts of them in many parts of Scotland, and a large 
number of them wild upon a hill at Warcton in Staf- 
fordfliire to this day. 

I11 Hatfield marfli, where fuch vaft numbers of the 
foflil trees are now found, there has evidently once 
been a whole foreft of them growing. The laft of 

thefe 
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thefe was found alive, and growing in that place, p "^ ra ^ on 
within 70 years laft part, and cut down for fome com- v, — 
mon ufe. 


It is alfo obje&cd by fome to the fyftem of the firs 
growiiig «vhcre they are found foflil, that thefe coun- 
tries arc all bogs and moors, whereas thefe forts of 
trees grow' only in mountainous places. But this is 
founded on an error 5 for though in Norway and Swe- 
den, and fome other cold countries, the fir kinds all 
grow upon barren and dry rocky mountains, yet in 
warmer places they are found to thrive as well on w r et 
plains. Such are found plentifully in Pomerania, Li- 
vonia, Courlarul, &c. ; and in die weft parts of New 
England there are vaft numbers of line (lately trees of 
them in low grounds. The whole truth feems to be, 
that thefe trees love a l'andy foil ; and fucli as is found 
at the bottoms of all the modes where thefe trees are 


found foflil. The roots of the fir kind are always 
found fixed in thefe; and thofc of oaks, where they 
are found foflil in this manner, are ufuallv found fixed 


in clay ; fo that each kind of tree is always found root- 
ed in the places where they Hand in tlieir proper foil ; 
and there is no doubt to be made but that they origi- 
nally grew there. When we have thus found that all 
the foflil trees we meet with once grew in the places 
where they are now buried, it is plain that in thefe 
places there were once noble forefts, which have been 
deftroyed at fome time ; and the queftion only remains 
how and by whom they were deftroyed. This we have 
reafon to believe, by the Roman coins found among 
them, was done by the people of that empire, and that 
at the time when they were eftablilhed or eftablilhing 
themfelves here. 


A a 3 
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Preparation Their own hiftorian tells us, that when their armiefl 
-y -— — f purfued the wild Britons, thefe people always fhelter- 
cd tlieinlclves in the miry woods and low watery fo- 
refts. Cxfar cxprefsly fays this ; and obferves ; that 
Caflibelan and his Britons, after their defy*/, palled 
the Thames, and fled into fuch low morafics and 
woods that there was no purfuing them : and we find 
that the Silures fecured theinfclves in the fame man- 
ner when attacked by Oltorius and Agricola. The 
fame thing is recorded of Venutius king of the Bri- 
gades, who fled to fecurc himfelf into the boggy lo- 
rells of the midland part of this kingdom : and Hero- 
dian cxprefsly fays, that in the time of the Romans 
pufhing their i onquclls in thefe iilands, it was the cu- 
ilom of the Britons to fecure themfelves in the thhk 
forefts which grew in their boggy and wet places, and 
when opportunity offered, to iil'uc* out theuee and fall 
upon the Romans. The confequencc of all this was 
the deflroying all thefe forefts \ the Romans finding 
themfelves fo plagued with parties of the natives iiTuing 
out upon them at times from the forefts, that they 
gave orders for the cutting down and destroying all 
the forefts in Britain which grew on boggy and wet 
grounds. Thefe orders were punctually executed ; 
and to this it is owing that at this day we can hardly be 
brought to believe that iuch forefts ever grew with us 
as are now found buried. 

The Roman hiflorics all join in telling us, that when 
Suetonius Paulinas conquered Anglcfea, he ordered all 
the woods to be cut down there, in the manner of the 
Roman generals in England : and Galen tells us, that 
<he Romans, after their conqueft, kept their foldiers in 
Britain conftuntly employed in cutting down forefts, 

draining 
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draining of marfties, and paving of bogs. Not only tlie^pa™** 011 
Roman foldiers were employed in this manner, but all*. ..-y/.,/ 
the native Britons made captives in the wars were obli- 
ged t£ y aflift in it : and Dion Caffius tells us, that the 
emperor 2 ever us loft no Id's than ^o,ooo men in a few 
years time in cutting down the woods and draining the 
bogs of this iiland. It is not to be wondered at, that 
fuch numbers executed the immenfe deftrutlion which 
we find in thefe buried forefts. One of the greateft 
fubterranean treafures of wood is that near Hatfield ; 
and it is eafy to prove, that thefe people, to whom this 
havock is thus attributed, were upon the fpot where 
thefe trees now lie buried. The common road of the 
Romans out of the fouth into the north, was formerly 
from Lindtim (Lincoln) to Segelochum (Little Burrow 
upon Trent), and from thence to Danum (Doncatter), 
where they kept a Handing garrifon of Crifpinian horfe. 

A little olT oil the eaft, and north-call of their rc* 4 d, 
between the two laft named towns, lay the borders of 
the greateft foreft, which fwarmed with wild Britons, 
who were continually making their failles out, and 
their retreats into it again, intercepting their provifions, 
taking and deftroying their carriages, killing their allies 
and paflengcrs, and difturbing their garrilous. This at 
length fo exafperated the Romans, that they were de- 
termined to deitroy it j and to do this lafely and effec- 
tually, they marched againft it with a great army, and 
encamped on a great moor not far from Finniugly : this 
is evident from their fortifications yet remaining. 

There is a fmall town in the neighbourhood called 
OJlerjleld ; and as the termination field feems to have 
been given only in remembrance of battles fought near 
the towns whofe names ended with it, it is not impro- 
A a 4 habit; 
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Preparation table that a battle was. fought hefe between all the 
y— i, Britons who inhabited this foreft and the Roman troops 
under Oftorius. The Romans flew many of tho Bri- 
tons, and drove the Teft back into this foreft, wli ch at 
that time overfpread all this low country. Oarthis the 
conquerors, taking advantage of a ftrong fouth-wcft; 
wind, fet fire to the pitch-trees, of which this foreft: 
was principally compofed \ and when the greater part 
of the trees was thus deftroyed, the Roman foldiers and 
captive Britons cut down the remainder, except a few 
large ones which they left (landing as remembrances of 
the deftruCtion of the reft. Thefe Angle trees, how- 
ever, could not (land long againft the winds, and 
falling into the rivers which ran through the country, 
interrupted their currents ; and the water then ov^r- 
fpreading the level country, made one great morafs, and 
gave origin to the mofies or moory bogs, which were af- 
terwards formed there, by the workings of the waters, 
the precipitation of earthy matter from them, and the 
putrefaftion of rotten boughs and branches of trees, and 
the vaft increafc of water rnofs and other fuch plants 
which, as wc have already mentioned, grow in prodi- 
gious abundance in all fuch places. Thus were thefe 
burnt and felled trees buried under a new formed 
fpongy and watery earth, and afterwards found on the 
draining and digging through this earth, or mofs, again. 

Hence it is not ilrange that Roman weapons and 
Roman coins are found among thefe buried trees ; and 
hence it is that among the buried trees fome are found 
burnt, fome chopped and hewn ; and hence alfo it is 
that the bodies of the trees all lie by their proper roots, 
and with their tops lying north-eaft, that is, in that di- 
rection in which a fouth-weft wind would have blown 

there. 
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them down : hence alfo it is, that fome of the trees are Preparation 
found with their roots lying flat, tliefe being not cut% y — i 
or burned down, but blown up by the roots after- 
ward^ when left Angle ; and it is not wonderful, that 
fuch trScs as thefe fliould have continued to grow even 
after their fall, and fhoot up branches from their fides 
which might eafily grow into high trees, (Phi/. Tratif. 

N ° 275 ‘ ) 

By this fvitem it is alfo eafily explained why the. 
moor foil in the country is in fome places two or three 
yards thicker than in others, or higher than it was for- 
merly, fince the growing up of peat earth or bog 
ground compofed of inofs plants is well known, and the 
foU added by overflowing of waters is not a little. 

l As the Romans were the dellroyers of this great 
and noble foreft, lb they were probably alfo of the fe- 
veral other ancient forells ; the mins of which fur- 
nifli us with the bog wood of Staflbrdlhire, Lanca- 
diire, Yorkihire, and other counties. But as the Ro- 
mans were not much in Wales, in the Hie of Man, or 
in Ireland, it is not to be fuppofed that forells cut down 
by tliefe people gave origin to the fc!iu! wood found 
there ; but though they did not cut down tliefe fo- 
rells, others did ; and the origin of the bog wood is 
the fame with them and with 11s. Holinfned in- 
forms, that Edward I. being unable to get at the 
Welih becaufe of their hiding tliemfelvcs in boggy 
woods, gave orders at length that they fliould all be 
deftroyed by fire and by the axe ; and donbtlcfs the 
roots and bodies of trees found in Pembrokcfturc un- 
der ground, are the remains of the execution of this 
order. The foffil wood in the bogs of the ifland of 
Man is doubtlefs of the fame origin, though we have 

no? 
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PreparAtior xiot any accounts extant of the time or occafion of the 
foreits there being- deflroyed ; but as to the fofhl trees 
of the bogs of Ireland, we arc exprefsly toliif that 
Henry II. when he conquered that country, ottered 
all the woods to be cut down that grew in the low 
parts of it, to fecure his couqucfls, by cutting away 
the places of refort of rebels. 

The tendency of our climate to produce in cold and 
damp fituations mofs plants, which gradually form 
around themfelves a liquor which is the enemy of all 
putrefaction, may he confulered as a fortunate circum- 
ftauce, upon the whole, for the prefer vat ion of the 
health of men and animals, as well as contributing to 
other valuable purpofes. In confuleriug the nature i of 
mofs, tt I cannot di finals the fubjcck (fays Mr Head- 
rick) without fuggefting my admiration at the benefi- 
cence of Providence, m having provided the mofs plants 
for the fituations in which they grow : they atTord an 
immediate fupply of fuel, and are the fource from which 
pit-coal derives its origin, though trees, aud all the 
plants which abound in oils and carbon, alio contribute 
to the fupply of pit-coal. Were the places now' occu- 
pied by modes diverted of vegetables, or ftored with 
vegetables of a different character, they would become 
noifome fens, which, by the emiffion of putrid gaffes, 
would fpreacl all around them pcftilcnce and death. 
Modes emit no noxious gaffes, but rather, by growing 
at the furface, where the plants are a£tcd upon by the 
fun’s rays, they perpetually throw out oxygen, and 
thus contribute to the falubrity of the atmofphcre. 
The only defedl with which they are chargeable is, 
forming magazines of moiflure, which by its exhala- 
tion generated cold, and fpreads rheumatifm and inter- 

mitting 



AGRICULTURE. 


379 


nutting fevers among all the animals within its reach. IVquratiwi 

^ ^ of Land . 

The perpetual evaporation of this moidure not onl/« „ ,- y — ,,,* 

tends (to chill the mofs, but it dcfcends in hoar-froft 
and nlildews upon all the lands that are lower in point 
of fituillion. Tliefe lad-mentioned difadvaiitages are 
more than amply compenfated by tlie confideration 
that mofs is not only an incxhaudihlc magazine of ma- 
nure for other foils, but may be converted into a moft 
fertile foil itlelf. After it is fo converted, none of the 
defects already dated are any longer applicable to 
it.” 

'This gentleman analyzed chemically fome fpecimens 
of mofs. He found that a fmall portion of Bcrklhire 
peat of great hardnefs exhibited, when pounded in a 
mbrtar and infufed in warm water, a liquor that had 
fome flight marks of acidity by tell paper. Gypfum 
and fulphat of magnefia appeared to cxift in it. A pu- 
rified potaih produced an abundant precipitation of va- 
rious fubilances. A portion of this peat being burned, 
gave forth at the clofc of the operation a fulphureous 
fmcll and flame. The white 1 allies, after fome days, 
aflumed a rudy colour, from iron contained in them. 

Being waflied, the liquor appeared to contain fulpliates 
of lime, magnefia, alumine, and iron. Black hard peat 
of Swinridge moor, in Aviihire, when burned, gave 
brown allies which were attracted by the magnet. An 
inf u lion of them in water exhibited no mark of acid or 
of alkali, and the ingredients contained in it appeared 
to be the fame as in the Bcrklhire peat. Foggy or yel- 
low peat yielded a final ler quantity of allies, which were 
white, and did not obey the magnet. 

Mofs water obtained by fqueezing light peats con- 
fained gallic acid and tanning principle in great quan- 
tities. 
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Preparation titles. Quicklime appeared to be the moift powerful 
% — / agent in precipitating every fubftance from ihe mofs 
water, and in rendering mofs a compafk and folk l fub- 
ftance ; a faft which, as will be afterwards latticed, 
has been fucccfsfully taken advantage of in practice. 

There are two ways in which a tra£t of territory 
that is covered by mofs may be reduced under the do- 
minion of the plough, or rendered fit for the purpofes 
of agriculture. The one confiits of altogether remov- 
ing the molly fubftance, or the whole wrecks of the 
mofs plants that have been accumulating for ages, and 
endeavouring thereafter to cultivate the fubfoil. The 
other mode confifts of converting the fubftance of the 
mofs into vegetable mould fit for bearing crops* of 
grain. 

The firft of thefe plans has been adopted with re- 
gard to the mofs of Kincardine; and the other has 
been fucccfsfully practifcd by Mr Smith of Swinridgc- 
muir, in Ayrfhire, and in imitation of him by various 
other perfons in different diftricts of the country. To 
each of thefe we fliall give attention. 

Mms of The mofs of Kincardine is a remarkable tracl of 
reilloved by g roun< ^ m the ^* re Perth, in Scotland, which dc- 
kuman la- ferves particular notice, both as a topographical curio- 
fity or fubjeft of natural hiftory, and for the informa- 
tion, equally uncommon and important, which it af- 
fords, refpe&ing agricultural improvement, and the 
promotion of induftry and population. 

The mofs of Kincardine is fituated in the parifli of 
the fame name, comprehended between the rivers Forth 
and Teitli, and in that dillrift of Ferthihire called 
Monteith . The mofs begins about a mile above the 
confluence of thefe rivers ; from thence it extends in 

length 
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length about four miles, and from one to two in breadth \ 
and befoffc the commencement of the operations (an 
accour^ of which is to be given), comprehended near 
2000 ^pots acres, of which about 1 500 belong to the 
eftate ot Blair Drummond, the property of the late 


Preparation 
t)f Land. 



Lord Kaimcs, by his marriage with Mrs Drummond of 


Blair Drummond. 


As modes are not all of the fame nature ; be- 
fore entering upon the improvements made in Kincar- 
dine mofs, it will be proper to give a fhort defeription 
of that mofs, and of the fubjacent foil which is the ob- 
ject of thofe improvements. 

The mofs lies upon a field of clay, which is a conti- 
nur "ion of thofe rich extenfive flats in the neighbour- 
hood of Falkirk and Stirling, diitinguiihed by the name 
of carfes . This clay, which is one uniform homoge- 
neous mafs finking to a great depth, is found near the 
furfacc, confifts of different colours, and is difpofed in 
layers. The uppermoft is gray ; the next is reddifli ; 
and the lowcft, which is the mod fertile, is blue. 
Through the whole mafs not a pebble is to be found. 
The only extraneous bodies it contains are fea-fhells, 
which occur in all the varieties peculiar to the eaftern 
coaft of Scotland. They are difpofed fometimes in 
beds, fometimes fcattered irregularly at different depths. 
By attending to thefe circumftances, it cannot be 
doubted that the fea has been the means of the whole 


accumulation, and that it was carried on in a gradual 
manner by the ordinary ebb and flow of the tide. 
Upon any other fuppofition, why fhould there not have 
been a congeries of all the different materials that com- 
pofe the furface of the furrounding heights ? But to 
whatever caufe the origin of this accumulation of clay 


1 


may 
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Fteparation may be afcribecl, certain it is that no foil whatever i* 
v. M y. more favourable to vegetation, or carries more &buud ant 
crops of every kind. 

The furface of the clay, which, upon the rejIJeat of 
the fea, had been left in an almoft level plane, is every- 
where thickly covered with trees, chiefly oak and 
birch, many of them of a great frze*. Thefe trees feem 
to have been the firil remarkable produce of the carfi* ; 
and it is probable they were propagated by dill'emina- 
tion from the furrounding eminences. Thcv are found 
lying in all directions befide their roots, which Hill 
continue firm in the ground in their natural petition *, 
and from impreflions ltill vifible, it is evident they have 
been cut with an axe or fomc fimilar iuftrument. ^\»r 
the cutting of wood, tlie two common purpofes are, ei- 
ther to apply it to its proper ufe, or that tlie ground it 
occupies may be cultivated. In the prefent cafe, how- 
ever, neither of thefe ends had been propofed, fince 
the trees, by being left juft as they were cut, were not 
only entirely loft, but the ground was rendered to- 
tally unfit for cultivation. Hence it is evident, that 
the downfal of this wood mull be aferibed to fome 


more extraordinary caufe j and to none more probably 
than to that expedient, which, as we learn from Dion 
Caflius and other hiftorians, the Romans put fo exten- 
fively in practice to dillodge from their forefts the an- 
cient inhabitants of the Britifh id amis, as already ex- 
plained. 

This hypothefis acquires no fmall degree of force 
from a circumftance that occurred in May 1768, when 
a large round vcfTel of thin brafs and curious workman* 
{hip, 25 inches in diameter, and 1 6 inches in height, 
was difeovered upon the furface of the clay buried un- 
2 der 
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der the mofs. This veffel, found upon the eftate of Preparation 
John RvAfay, Efq. of Ochtertyre, was by that gentle- ■ - v «— ' 
man p^efented to the Antiquarian Society of Edinburgh; 
in whbfe mufeum it remains depofited for preservation. 

And /nit lift of the various donations prefcnted to that 
fbciety, publilhed by them in 1782, it is there denomi- 
nated a Roman camp kettle. 

ttetwen the clav and the mofs is found a ftratum 
nine inches thick, partly dark brown and partly of a 
colour approaching to black. This is a vegetable 
mould, accumulated probably by the plants that cover- 
ed the ground previous to the growth of the wood, and 
by leaves from the trees thereafter. The difference of 
colour mult be owing to a difference in the vegetable 
fubitanccs that compofe it. The brown mould is high- 
ly fertile ; the other, efpecially in a dry fcafon, is very 
unproductive. The crop that had occupied this mould 
when the trees were felled is found ftill entire. It con- 
Gfts chiefly of heath ; but feveral otlier fmaller plants 
are alio very diftinguifhable. 

Immediately above this ftratum lies the mofs, to the 
height, upon an average, of feven feet. It is com- 
poled of different vegetables arranged in three diftin£b 
ft rat a. Of tliefc the firft is three feet thick. It is black 
and heavy, and preferable to the others for the purpofe 
of fuel. It confiits of bent grafs ( agrojlis )> which feems 
to have grown up luxuriantly among the trees after they 
were felled. The fecond ftratum alfo is three feet thick. 

It is compofed of various kinds of modes, but princi- 
pally of bog -mofs (fphagnum J. It is of a fallow or iron 
colour, and remarkably elaftic. It is commonly called 
•white peat ; and for fuel is confidered as much inferior 
to tliat above mentioned. The third ftratum is com- 
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Preparation pofcd of heath and a little bent grafs, but chiefly of the 
, *,< deciduous parts of the former. It is about a lov; thick, 
and black. }\ 

By far the greateft part of the mofs in quellj^n is, 
upon an average, full feven feet deep, and ha 3 in ah pro- 
bability lain undifturbed fincc its formation : this is call- 
ed the High Mofs . The remainder, called the Low 
Mofs , Ii*m to a confnlerable breadth around the extre- 
mities of the high ; and is, upon an average, not above 
three feet in depth, to which it has been reduced by the 
digging of peats. Thefe are formed of that ftratum of 
the mofs only that lies four feet below the furfacc and 
downwards ; the reft is improper for the purpofe, and 
is thrown afidc. v 

Before the introduction of liie plan which is now 
purfued, two methods chiefly were employed to gain 
land from the mofs. ill, The furrounding farmers 
marked off yearly a portion of the low mofs next to 
their arable land, about 15 feet broad. This they re- 
moved with carts and fpread upon their fields, fome 
acres of which they for that end left unfown. Here it 
lay till May or June ; when, being thoroughly dry, it 
was burnt to afhes to ferve as a manure. By this means 
they added to their farms about half a rood of land 
yearly. But this plan proved unfucccfsfui ; for by the 
repeated application of thefe afhes, the foil was ren- 
dered fo loofe that the crops generally failed. 2dly, 
Many farmers were wont to trench down the low mofs, 
and to cover it furrow deep with clay taken out of the 
trench. This, though commendable as an attempt £o 
improve, proved likewife an unavailing method j be- 
caufe in a dry feafon the fuperficial covering of clay re- 
tains fo little moifture that the crop commonly fails. 

h 
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brohght^J^rfm the adjacent grounds. But what from < ■ / 

the ne /eflary impoverifhment of the ground from which 
the chy was carried, and the foftnefs of the mofs, this 
was fiioii found to be impracticable. 

Draining has alfo been propofed as another mode of 
improvement ; and it muit be acknowledged, that, by 
means of draining, many molfes have been converted 
both into arable and meadow grounds, which in the 
end became interefting improvements. But in a mofs, 
fuch as that of Kincardine, this method would be in- 
effectual ; as for fcvcral feet deep it is of fuch a nature, 
that upon being dried, and divided into parts, it would 
blo^ r with the wind like chaff; and when thrown afide 
in tne operation of digging pears, it lies for years with- 
out producing a fingle vegetable, except only a few 
plants of forrel. 

Hence it was thought evident, that all attempts to 
improve this mofs mult ever prove abortive 5 and that 
the object to be had in view was the acquiiition of the 
valuable foil lying underneath ; to which end nothing 
lei's was rec|uilite titan the total removal of the mofs. 

By the methods above deferibed from 100 to 200 
acres of mols had been removed. When the prefent 
plan was introduced, there (till remained covered with 
mofs from 1300 to 1400 acres of carle clay — a treafure 
for which it mult be ever interciting to dig. 

In the year 1766 Lord Kaimes entered into poffeflion 
of the eftatc of Blair Drummond. Long before that pe- 
riod lie was well acquainted with the mofs, and often 
lamented that no attempt had ever been made to turn it 
to advantage. Many different plans were now propofed; 
at length it was refolved to attempt, by means of water 
Vol. F. B b as 
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P * k^° nr ‘ 8 m °^ P owcr ^ a g ent > entirely to fweep off the 

v,...yL, whole body of mofs. 

That mofs might be floated in water, was abu idant- 
ly obvious ; but to find water in fullicient quantity was 
difficult, the only flream at hand being employed to 
turn a corn mill. Convinced of the fuperior confe- 
quence of dedicating this dream to the purpofc of float- 
ing off* the mofs, Lord Kaimcs having made an agree- 
ment with the tenant who farmed the mill, and the te- 
nants thirled consenting to pay the rent, he immediately 
threw down die mill, and applied die water to the above 
purpofe. 

In order to determine the bell manner of conduct- 
ing the operation, workmen were now employed for 
a conflderable time upon the low mofs both by the uay 
and by the piece, to afeertaiu the expence for which a 
given quantity of mofs could be removed. It was then 
agreed to operate at a certain rate per acre and in this 
manner icveral acres were removed. 

But this was to be a very ex pen five procefs. The 
ground gained might, indeed, be afterwards let to te- 
nants ; but every acre would require an expenditure 
from 12I. to 15I. before it could be ready for lowing; 
fo that the acquifition of the whole, computing it at a 
medium to be 1350 acres, would link a capital of near- 
ly 20,oool, fterling. 

One other method Hill remained ; namely, to attempt 
letting portions of the mofs, as it lay, for a term of 
years fufficient to indemnify tenants for the cxpences 
incurred in removing it. For fome time both thefe 
plans wctc adopted ; but fcveral reafons made the latter 
preferable: 1. The quantity of water to be had was 
fmall ; and being alfo uncertain, it was very inconve- 
nient 
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ment fov an undertaker; neither were there any lioufes Preparation 
neaV the J$ot, which occafioned a great lofs of time in \ » 

going |ind coming : but when a man fliould live upon 
the fp ^t, then he could be ready to feize every oppor- 
tunity. 2. The mofs was an ufelefs wafte. To let it 
to tenants would increafe the population of the eftate, 
and afford to a number of induftrious people the 
means of making to themfelves a comfortable liveli- 
hood. 

I11 the mean time it was determined, till as many 
tenants ftiould be got as could occupy the whole water, 
to carry on the work by means of undertakers. 

But before proceeding farther, it will be neceffary to 
defrpibe the manner of applying water to the purpofe of 
floating the mofs. 

A dream of water fufficient to turn a common corn- 
mill will carry off as much mofs as 20 men can throw 
into it, provided they be ftationed at the diftance of 
1 00 yards from each other. The firft ftep is to make 
in the clay, alongfide cf die mofs, a drain to convey 
the water : and for this operation the carfe clay below 
the mofs is peculiarly favourable, being pcrfedUy free 
from Hones and ail other extraneous fubftances, and at 
the fame time, when moift, flippery as foap ; fo that not 
only is it eaiily dug, but its lubricity gTeatly facilitates 
the progrefs of the water when loaded with mofs. 

The dimcnfions proper for the drain are found to be 
two feet for the breadth and the fame for the depth. 

If fmaller, it could not conveniently receive the fpade- 
fuls of mofs ; if larger, the water would efcapc, leav- 
ing the mofs behind. The drain has an inclinatiop 
of one foot in 100 yards; the more regularly diis in- 
clination is obferved throughout, the lefs will the mols 
B b 2 be 
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Preparation be liable to obftru&ions in its progrefs with the water; 
y I,, t The drain being formed, the operator mark*. .off to a 
convenient extent alongfide of it a fe£lion ofrmofs, 
10 feet broad; the greateft dillancc from wh|;h he 
can heave his fpadeful into the drain. This lie re- 
peated]^ does till the entire mafs be removed down to 
the clay. He then digs a new drain at the foot of 
the mofs bank, turns the water into it, and proceeds as 
before, leaving the mofs to purfue its courfe into the 
river Forth, a receptacle equally convenient and capa- 
cious ; upon the fortunate fituation of which, happily 
forming for feveral miles the fouthern boundary of the 
eftate, without the interpofition of any neighbouring 
proprietor, depended the very exiftence of the w sl iole 
operations. 

When the mofs is entirely removed, the clay is 
found to be encumbered with the roots of different 
kinds of trees (landing in it as they grew', often very 
large : their trunks alfo are frequently found lying 
befide them. All thefe the tenants remove, often with 
great labour. In the courfe of their operations they 
purpofely leave upon the clay a ftratum of mofs fix 
inches thick. This, in l'pring, when the feafon offers, 
they reduce to aflies, which in a great meafure enfures 
the firft crop. The ground thus cleared is turned over, 
where the drynefs admits, with a plough, and, where 
too foft, with a fpade. A month’s expofure to the 
fun, wind, and froil, reduces the clay to a powder, 
fitting it for the feed in March and April. A crop of 
oats is the firft, which feldom fails of being plentiful, 
yielding from eight to ten bolls after one. 

In the year 1767 an agreement w'as made with one 
tenant for a portion of the low mofs. This, as being 

the 
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the firft ftep towards the intended plan, was then view-Prej 
ed"as a jsJnfiderable acquifition. The fame terms agreed 
upon ./with this tenant have ever fince been obferved 
with dl the reft. They are as follow : 

Tile tenant holds eight acres of mofs by a tack of 
38 years; he is allowed a proper quantity of timber, 
and two bolls of oatmeal to fupport him w'hile employ- 
ed in rearing a houfe ; the firft feven years he pays no 
rent ; the eighth year he pays one merk Scots ; the 
ninth year tw'o merks ; and fo on with the addition of 
one merk yearly till the end of the firft 19 years; dur- 
ing the laft five years of which he alfo pays a hen year- 
ly. Upon the commencement of the fecond 19 years, 
hQ#begins to pay a yearly rent of 1 2s. for each acre of 
land cleared from mofs, and 2s. 6d. for each acre not 
cleared, alfo two hens yearly : A low rent indeed for 
fo fine a foil ; but no more than a proper reward for 
his laborious exertions in acquiring it. 

In the year 1 768 another tenant was fettled. Thefe 
two were tradefmen ; to whom the preference was al- 
ways given, asliaving this great advantage to recom- 
mend them, that even when deprived of water they 
need never want employment. The motives that indu- 
ced thefe people to become fettlers were, ift. The pro- 
fpe£t of an independent eftabliihment for a number of 
years, 2dly, The mofs afforded them great abundance 
of excellent fuel ; to w'hich was added the comfortable 
confideration, that, while bufied in providing that ne- 
cefiary article, they had the double advantage of pro- 
moting, at the fame time, the principal object of their 
fettlement. 

Notwithftanding thefe inducements, ftill fettlers of- 
fered flowly : to which two circumitances chiefly con- 
B b 3 tributed; 
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Aeration tributed : ift, The whole farmers furrounding the mofs 
threw every poflible obftruttion in their way. \£ J ly, By 
people of all denominations the fcheme was view ul as 
a chimerical project, and became a common toj&c of 
ridicule. r rhe plan, however, fupported itfelf ; and 
in the year 1769 five more tenants agreed for eight: 
acres each ; and thus 56 acres of low mofs were dif- 
pofed of. From the prugrefs made by the firft fettlcrs, 
and the addition of tlit-fc, the obloquy of becoming 
a mofs tenant gradually became lefs regarded ; fo that 
in the year 177 2 two more were added; in 1773, three; 
and in 1774, one; in all 13 : which difpofed of 104 
acres ; all the low mofs to which water could then be 
conveyed. As water is the main fpring of the opera- 
tion, every tenant, bolides the attention ncecffary to 
his fhare of the principal dream, collected water by 
every poflible means, making ditches roynd his por- 
tion of the mofs, and a refervoir therein to retain it till 
wanted. 

The tenants in the low mofs having now begun to 
raife good crops, in the year 1774 fevcral perfons of- 
fered to take pofleflions in the high mofs, upon con- 
dition that accefs to it flionld be rendered practicable. 
The high mofs wanted many advantages that the low 
poffeffed. To the low mofs, lying contiguous to the 
furrounding arable lands, the accefs was tolerably good; 
but from the arable lands the high mofs was feparat- 
ed by 300 or 400 yards of the low, wdiich, even to a 
man, affords but indifferent footing, and to horfes is 
altogether impra&icable. Hie low mofs is in general 
only three feet deep; the high mofs is from fix to 
twelve feet in depth. 

It v/ill appear at firft fight, that without a road of 

communication 
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roQimuriitjfion the high mofs mud forever have proved Preparation' 

unconquerable. Without delay, therefore, a road was v L* 

opened to the breadth of 12 feet, for feveral hundred 
yards in length, by floating off the mofs down to the 
clay. 1 

This being effected, and at the fame time an opening 
given to admit water, in the year 1775 twelve tenants 
agreed for eight acres of high mofs each. In confider- 
ation of the greater depth of this part of the mofs, it 
was agreed, that during the firft 19 years they fliould 
pay no rent ; but for the fccond 19 years the terms of 
agreement were the fame as tliofc made with the tenants 
in the fow mofs. To the above-mentioned tenants 
ev^y degree of encouragement was given ; as upon 
their fuccefs depended, in a great nieafurc, the difpofal 
of the great quantity of mofs Hill remaining. But 
their fuccefs, however problematical, was fuch, that 
next year, 1776, fix more took eight acres each; in 
1777, one; in 1778, four; in 1779, three; in 1780, 
one; in 1781, ^one; in 1782, one: — In all, including 
thofe upon the low mofs, 42 tenants, occupying 336 
acres. . 

Though for fome time the difpofal of the high mofs 
went but flowly on, it was not for want of tenants ; 
but the number of operators was already fuiRcient for 
the quantity of water ; to have added more would evi- 
dently have been imprudent. 

In the year 1783 Mr Drummond entered into the pof- 
feflion of the eftate of Blair Drummond, and went 
fully into the plan adopted by his predeceffor for fub- 
duing the mofs. At this time there dill remained 
undifpofed of about 1000 acres of high mofs. As 
water was the great defideratum, it was determined, 

]} b 4 that 
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Preparation that to obtain that neceflary article neither, pains nor 

of Land. - 7 c 1 .. ' , 

y— , / expcnce iliould be wanting. Steps were accordingly 
taken to afeertain in what manner it might be procur- 
ed to mod advantage. 

Meanwhile, to prepare for new tenants, a fecond 
road parallel to the former, at the diflance of half a 
mile, was immediately begun and cut, with what wa- 
ter could be got, down to the clay, 1 2 feet broad ami 
2670 yards long, quite acrofs the mol's. This open- 
ing was previoufly neceflary, that operators might get 
a drain formed in the clay to direct the water ; and it 
was to remain as a road that was abfolutely neceflary, 
and which relieved fettlers from an expence they, were 
unable to fupport. Thefe preparations, the progurfs 
of the former tenants, and the profpect of a farther 
fupply of water, induced 10 more to take polleflions in 
the year 1783: in the year 1784, 18 more took pof- 
feflions; and in 1785 no fewer than 27: — in all 55 
tenants in three years : which difpofed of 440 acres 
more of the high mofs. 

As the introduction of an additional dream to die 
mofs was to be a work both of nicety and expence, it 
was neceflary to proceed with caution. For this reafon 
feveral engineers were employed to make furveys and 
plans of the different modes by which it might be pro- 
cured. In one point they all agreed, that the proper 
fource for furnifhing that fupply was the river Teith, 
a large and copious dream that paffes within a mile of 
the mofs ; but various modes were propofed for efle£t- 
ing that purpofe. 

To carry a dream from the river by a cut or canal 
into the mofs was found to be impracticable ; and Mr 

Whitworth 
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Whitwortl^ * gave in a plan of a pumping machinc } Preparation 
which \e was of opinion would anfwer the purpofe ex- 
tremeiy well. 

Soon after this Mr George Meikle of Alloa, a very 
fkilfih anil ingenious millwright, gave in a model of 
a wheel for raifing water entirely of a new conftruc- 
tion, of his own and his father’s invention jointly. 

Tliis machine is fo exceedingly fimple, and a£ts in a 
manner fo eafy, natural, and uniform, that a common 
obferver is apt to undervalue the invention : But per- 
fons Ikilled in mechanics view machinery with a very 
different eye \ for to them fimplicity is the firft recom- 
mendatlbn a machine can poffefs. Accordingly, up- 
on * feeing the model fet to work, Mr Whitworth, 
with that candour and liberality of mind that gene- 
rally accompany genius and knowledge, not only gave 
it the greatelt praife, but declared that, for the pur- 
pofe required, it was fuperior to the machine recom- 
mended by himfelf, and advifed it to be adopted with"? 
out hefitation. 

The better to explain this machine, two fketchcs are 
annexed, to the firft of which the following letters re- 
fer. The explanation of the fecond will be found up- 
on the iketch. 

cij Sluice through which is admitted the water that Plate XXL 
moves the wheel. 

by by Two fluices through which is admitted the 
water raifed by the wheel. 

Cy Cy 


* This gentleman was iuperintendant of the London water works, 
and an engineer of great reputation in England. He was fcveral years 
employed in Scotland in completing the great canal. 
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PftpaTatioii r, c y A part of one of two wooden troughs and , an 
,,, M i aperture in the wall, through which die above ^ater is 
conveyed into the buckets. [The other trough is hid 
by two (tone walls that fupport the wheel.] # 

dy dy dy Buckets, of which 80 are arranged on each, 
fide of the arms of die wheel = 160. 

€y ey e 9 A ciftern, into wliich the water raifed by the 
buckets is difeharged. 

fy fyfy Wooden barrel pipes, through which the 
water defeends from the ciftern under ground to avoid 
the high road from Stirling, and the private approach 
to the houfe. 

Sketch fecond contains a plan of the ciftern,' and ex- 
hibits the manner in which the water is filled into v vhe 
buckets. 

The diameter of the wheel to the extremities of the 
float-boards is 1% feet ; the length of the float-boards 
10 feet. The wheel makes nearly four revolutions per 
minute; in wliich time it difeharges into the ciftern 
40 hogftieads of water. But this is not all the wheel 
is capable of performing ; for by feveral accurate trials 
by Meflrs Whitworth and Meikle, in the refult of 
which, though made feparately, they perfectly agreed, 
it was found that the wheel was able to lift no lefs than 
60 hogftieads per minute ; but that the diameter of the 
pipes through which the water defeends from the ci- 
ftern would not admit a greater quantity than what 
they already receive. 

To a perfon at all convcrfant in hydraulics, the re- 
femblance of this to the Perfian wheel mult be obvious : 
and indeed it is probable, that from the Perfian wheel 
the firft idea of this machine was derived. But admit- 
ting this, ftill the fuperiority of the prefent wheel is, 

1 in. 
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in mod rcf^efls, fo confpieuous, as to entitle it to little "repajatua 
Ids pr.he than the firft invention. For, ift, In the i 
Perfian wheel, the buckets being all moveable, mud be 
conftantly going out of order : In this wheel they are 
all immoveable, coufequently never can be out of order. 

2 dly, I;i Head of lifting the water from the bottom 
of th? fall, as in the Perfian wheel, this wheel lifts it 
from the top of the fall, being from four or five feet 
higher \ by which means feme additional power is gain- 
ed. 3dly, lly means of the three fluices (.7, and i, 
fig. i.) in whatever fituation the river may be, the 
quantity of the water to be railed is fo nicely adyufted 
to thartff the moving power, as con Handy to preferve 
the ^vheel in a Heady and equable motion. In fhort, 
as a regulator is to a watch, fo arc thefc fluices to this 
wheel, whofe movements would oilier wife be fo various, 
as fome times to carry tl:e water clear over the cillern, 
ibmerimos to drop it entirely behind, but feiJom fo as 
fully to difclurgc the whole contents of die buckets into 
the ciilern. 

i 

It is however but candid to remark, that tins machine 
labours under a final! defect, which did not cfcape the 
obfervation of Mr Whitworth ; namely, that by railing 
the water about 3 \ feet higher than the cittern where 
it is ultimately delivered, a final! degree of power is 
loft. To this, indeed, he propofed a remedy ; but can- 
didly confefied, that ns it would render the machine 
fomewhat more complex, and would alfo in ere a fe the 
friclion, lie thought it more advifablc to keep it in its 
prefent flute. At the fame time lie juflly obferved, 
that as the ftream by which the wheel is moved is at 
all times copious and powerful, the finall lofs of power 

occafiourd 



39 $ PRACTICE OF 

Reparation occafioned by the above circumftance was. of little or 

•fLand. .. 1 V 

y— / t no avail. > 

This ftream is detached from the Teith at the place 
where that river approaches neareft to the mofs. The 
furface of die latter is about 15 feet higher thari that 
of the former ; the cillern is therefore placed 1 7 feet 
above the furface of the ftream fo as to leave a decli- 
vity .fuiHcicnt to deliver the water upon the furface of 
the mofs. 

The pipes through which the water defrends from 
the ciftern are compofed of wooden barrels hooped with 
iron, 4 feet long and 18 inches in diameter within. 

In thefe pipes, having been conveyed unde* .ground 
for 354 yards from die ciftern, the water at once emer- 
ges into an open aqueduct. This aqueduct, which was 
formed according to a plan by Mr Whitworth", is con- 
ftru&ed wholly of earth or clay ; and in order to keep 
the water on a level with the furface of die mofs, it is 
for nearly two thirds of its courfe elevated from 8 to 
to feet above the level of the adjacent grounds ; the 
bafe being 4c feet broad, the fummit 1 8 feet, and the 
water courfe 10 feet broad. It commences at the ter- 
mination of the pipes \ from whence extending above 
1400 yards, it difcliarges the water into a canal formed 
for its reception on the furface of the mofs. 

For raifing the water to this height, there were two 
reafons : ift, That not only where it was delivered on 
the mofs, but even after being conveyed to the molt 
diftant corners, it might ftill retain fufficient power to 
tranfport the mofs to the river Forth. 2dly, That rc- 
fervoirs of a fufficient height might he formed in the 
xnofs to retain the water delivered during the night. 

In confequcnce of Mr Whitworth's advice, a con- 
trail 
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trac \ was entered into with Mr Meikle in fpring 1787 iPrcpamicot 
anti by tlie end of O&ober in that year, the wheel, , ol L ^ na v A 
pipes, and aquedudl, were all completely finiflicd ; and 
what, in fo complex and extenfive an undertaking, is 
by ni* means common, the different branches of the 
work were fo completely executed, and fo happily ad- 
jufted to each other, that upon trial the effect anfwered 
the moft fanguine expectations. The total cxpence ex- 
ceeded ioool. fterling. 

To induce the proprietor to embark in this under- 
taking, the mofs tenants had of their own accord pre- 
vioufly come under a formal engagement to pay the 
mterej^f any fum that might be expended in procur- 
ing/ a fupply of water. But he was determined they 
fliould not enjoy by halves the fweets of this long 
wiihed for acquifition. With a view, therefore, not 
only to reward their pail induflry, but to roufe them 
to future exertions, he at once fet them free from 
their engagement ; nor has any intereft ever been de- 
manded. 

This new fupply was a moft acceptable boon to the 
mofs tenants. In order to make an equitable diftribu- 
tion, the water raifed through the day was allotted 
to one divifion of operators ; that raifed during the 
night to another. To retain the latter, a canal was 
formed, extending almoft three miles through the cen- 
tre of the mofs. From place to place along the fides 
are inferted lluiccs to admit water to the refervoirs of 
the poiTciTors ; each fluice having an aperture propor- 
tioned to the number of operators to he fupplied from 
the refervoir which it fills. Yor the water raifed through 
the day no refervoirs arc neccflary \ ns it is immediate- 
ly ufed by the divifion to which it is allotted. 

This 
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This additional dream, though highly beneficial, yet 
is not more than fudicient to keep 40 men ^jconftrfnt 
work. But fucli a quantity as would give conftant 
work is not nccefury : the operators mult be often 
employed in making and repairing their drains, grub- 
bing up roots of trees, £cc. ; fo that a quantity fufli- 
cient to give five or fix hours work per day to the 
whole inhabitants is as much as would be wanted. 
But as the quantity procured was ftiil infufiicient for 
this purpofe, a final! ilrcam that dcfccndcd from the 
higher grounds was diverted from its courfc and brought 
into the mofs. From want of level this dream could 
not be delivered to the greatell advantage ; nuny ly, up- 
on the fur face of the mofs. Y et by making, at a c^n- 
fiderable cx pence, a drain half a mile long, and a refer- 
voir for the night water, it was rendered of much im- 
portance : and during the whole winter months, as 
well as in fummer, after every fall of rain, it kept 1 5 
perfor.s fully employed. 

In the year 1787, two more tenants agreed for 
eight acres each; in 1788, four; in 1789, eight; in 
1790, four tenants, all agreed for the fame number oi 
acres. 

The whole mofs was now difpofed of, except that 
part called Flow Mafr, which comprehend.', about ^co 
acres. Here it is twice the ufual breadth, fo fluid that 
a pole may be thruft with one hand to the bottom ; 
and the interior part, for near a mile broad, is three 
feet above the level of all the reft of the mofs. Hi- 
therto the many and various difficulties that prefented 
thcmfelves had been overcome by pcrlcvcrance and ex- 
pence. But here the extraordinary elevation of the 
morafs, joined to its great fluidity, feemed to exclude 

all 
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ill poflibihty of admitting a ftream of water; and Preparation 

. , / i • • t i r .of Land, 

it Vas thecencral opinion that the mols operations - 

had now drived at their tie plus ultra, and that this 

morafs was doomed to remain a nuifance for ages to 


come* 

But the proprietor had now advanced fo far that he 
could not fubmit to retreat : and he confidered himfelf 
as, in fomc meafure, pledged to the country for the 
completion of this undertaking. To detail the va- 
rious methods pra&ifed to introduce a ftream of water 
into that morals, would prove tedious. It is fufficient 
to fay, that after a thoufand unfuccefsful efforts, at- 
tended^vith much trouble and confiderable expence, 
the^point at laft was gained, and a ftream of w r ater vras 
brought in, and carried fairly acrofs the centre of the 
morafs. 

The greatcfl obftaclc was now indeed overcome ; 
but ftill another remained of no fmall moment, namely, 
the difeouragement given to fcttlers from the total im- 
poflibility of erecting habitations upon the furface of 
this morafs. To find a remedy for this evil was diffi- 
cult. Happily a refource at laft occurred. This was 
to bargain with a certain number of the . old tenants, 
whofe habitations were neareft, to take leafes of por- 
tions of the morafs. Put as fomc additional aid w r as 
here neceffarv, it was agreed that 1 2I. fterling (hould 
be gradually advanced to each tenant till he iliould ac- 
compliih the clearing of an acre, for which he or his 
fucccflor is bound to pay 1 2s. of yearly rent, equal to 
five per cent, upon the fum advanced. When this point 
Avail be gained, they are bound to difpofe, as molt a- 
greeabJe to thcmfdves, either of their old or of theii 


xuw* 
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Bfq»r»tion new pofleflion ; for which, when once an acre is clear- 
^ w * ■ ed, purchafers will not be wanting. 

In confcquence of the above arrangement, during 
the year 1791 no fewer than 35 of the old tenants 
agreed, upon the forefaid conditions, for eight Meres 
each of the flow mofs. Thus 1200 acres arc now 
difpofed of to 115 tenants. But when thefe 35 tenants 
fliall each have cleared their acre, then, according to 
agreement, 35 additional tenants will fpeedily be ac- 
quired ; and the mofs will then contain in all 150 fa- 
milies. 

To the Icafes at firft granted to the tenants in the 
high mofs, it was afterwards determined to add, a fur- 
ther period of 19 years (making in all 57 years), during 
which they are to pay one guinea per acre ; a rent nor 
greater than the land is worth even at prefent, but 
greatly below its probable value at that did ant period. 
This, it is hoped, will prove to tl;e tenants a fuificient 
incitement to continue their operations till their poflef- 
fions are completely cleared from mofs. 

Having now gone through, in detail, the whole pro- 
grefs of the colony for many years after its firft fettle- 
ment in the year 1767, it ftill remains to take a gene- 
ral view of the effects produced by that eftabliilinient. 

For feveral years, at firft, the water was 11 fed chiefly 
to carry off* mofs, in the forming of new' roads, and 
preparing refervoirs 5 w hich confiderably retarded the 
principal objeft, of gaining land. Neverthelefs there 
have been cleared full 300 acres of excellent land, pro- 
ducing W'hcat, barley, oats, and clover, yielding from 
fix to twelve bolls after one. 

From die nature of the undertaking, there is good 
reafon to fuppofe that the operations will yearly ad- 
vance 
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vance -with greater rapidity; cfpecially as the greater * i<36 

number o?*fiie fcttlers have only of late begun to ope- * ■ 

rate. Many, befides maintaining tlieir families otiier- 
wife by uccafionul employments, have in the high 
mofs ^ cleared in a year one rood of land; fome have 
cleared two, fome three roods, and hi the low mofs an 
acre. 

It was a remark often made, even byperfons of fome 
obi’orvation, that by collecting together fitch a num- 
ber of people, Kincardine would lx* ovcrftucked; and 
the confet] uence would be their becoming a burden on 
the pari ih : for as the bulk of them were labourers not 
bred tetany trade, and po til; fled of little Hock, it was 
foremen, that, for fome time, they could not afford 
to confine thoinfelves foleiv to the mofs, from which 
the return muft he flow; but behoved, for immediate 
fubiiiience, r<> work for daily It Ire. Happily thefe pre- 
dictions have proved entirely ground ■eis ; for fucli is 
the growing demand for hand:* in tins country, that 
not only do the whole of thefe people And employment 
whenever they choafe to look for it, but their wager, 
have been yearly increaf»r.g from the time of their iiril 
eit ibiiilnr.ent, In ihort, they have proved to the 
corner where they are Jet down a moil ufefui nurfery 
of labourers ; and thole very farmers who, at fir 11, to 
iiiongly oppoled their fettlemem, now !ly to them as 
a fure refource for every purpeie of agriculture. Still 
they coi^ider the mofs operations as their principal 
bufmefs ; none pay them fi) well ; and when they clo 
leave it to earn a little money, they return with checr- 
luir.ei's to their proper employment. Many of them 
already raife large quantities of grain, and have no 
nccafiou to go oil* to otlier work ; which will fuon be 
Vol. I. Cc the 
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Preparation the cafe with the whole* Their original flock, indeed, 
did not often exceed 25I. and fome had mot even 
10I.5 but what was wanting in ftock was compenfated 
by induflry. 

Of the whole inhabitants full nine-tenths are High- 
landers, from the neighbouring parHhes of Callander, 
Balquhidder, &c. ; a fober, frugal, and induftrious 
people, who, inured to hardfliips in their own country, 
are peculiarly qualified to encounter fo arduous an un- 
dertaking. From this circumftance, too, arifes a very 
happy con fcquence ; that wearing a different garb and 
fpeaking a different language from the people amongft 
whom they are fettled, they confider themfclyes in a 
manner as one family tranfported to a foreign lapd : 
and hence upon all occafions of difficulty, they fly 
with alacrity to each others relief. Neither ought i\ 
to be forgotten, that, from their iirft fettlcmeiu to 
the prefent day, not a Angle inftancc has occurred a- 
mongft them of theft, bad neighbourhood, or of any 
other mifdcmeanour, tliat required the interpofition of 
the civil magiftrate. Nor, however poor in circum- 
ftanccs, has any one of them ever Hooped to folicit af- 
fiftance from the funds of the parifh appropriated to 
that purpofe. 

Though few of the tenants entered with a large 
ftock, one only has been obliged to leave the mofs 
from incapacity to proceed. Many indeed have fpent 
their fmall flocks, and even run a little in debt : but 
in this cafe they have been permitted to fell their tacks 
upon the following conditions : ift, That the purchafer 
(hall be a good man ; 2dly, That the feller lliall take 
another poiTdlion. By this manoeuvre a new inhabit- 
-aait is gained *, while the old one, relieved from debt, 

and 
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and aided J^y pad experience, recommences his opera- Prcpararic 
tfons with double fpirit upon a new pofl’eflion. . The 
monied man again has at once a houfe and a piece of 
ground, the want of which chiefly ftartled new be- 
gintiers. 

Some have even made a kind of trade of felling ; 
infomuch, that from the year 1 774 to the year 1792, no 
fewer than fifty fales took place, producing in all 
the fum of 849I. derling. This proved from time to 
time a mod feafonable recruit to the colony, and gave 
new vigour and fpirits to the whole. 

The number of the fettlers is productive of: an ex- 
cel len{^;fFe£t ; that although fome are generally abfent, 
cn /ug h dill remain to occupy the water conftantly. 

In a favourable day, there may be feen hundreds, men, 
women, and children, labouring with the utmod afli- 
duitv. The women declare they can make more by 
working at tie mofs than at their wheel ; and fuch is 
the general attachment to that employment, that they 
have frequently been difeovered working by moonlight. 

Another happy confequence aiifing from their num- 
bers is the great quantity of mofs they confume for 
fuel. There are in ail 115 families. Each family re- 
quires at an average 10 dargues * of peats yearly. 

Each dargue uncovers a i’pace equal to 10 lquare yards 
of clay : fo that, by calling peats, the mofs tenants gain 
yearly about 6 roods of land. 

The advantage, too, of providing their fuel with fo 
little trouble, is very great. They require yearly 1150 
C c 2 dargues 

* A dargue (or darg) of peats, is the quantity that one man can 
raft and two can wheel in a day to the field where they 9ft fpread out 
to dry. 
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dargucs of peats ; which, as each dargue jyhen driccl 
and fucked is valued at five {hillings, arc worth 287!. 
1 os. fterlingj a fum which otherwife mult have been 
expended on the prime coil and carriage of coals.— 
Many of them caft peats for fale ; and iool. worth are 
yearly difpofed of in the town of Stirling, the village of 
Down, &c. 

Though mofs work he laborious, it is at the fame 
time amufing. The operator moves the mofs five feet 
only at a medium ; and the water, like carts in other 
cafes, carrying it off as fail as it is thrown in, excites 
him to activity. Still he muft fubmit to be wet from 
morning to night. But habit reconciles himk£p this 
inconvenience *, while his lioufe and arable land filfcbis 
eye and cheer his mind. Nor is it found that the 
health of the inhabitants is in the fmalleft degree in- 
jured either by the nature of the work or the vicinity of 
the mofs. 

The quantity of mofs that one man can move in a 
day is furprifing ; when he meets with no interruption, 
feldom lefs than 48 cubic yards, each weighing 90 
ttoncs. The weight, then, of mofs moved per day is 
no Jefs than 4320 Hones. A cubic yard is moved into 
the water, and of courfe carried into the river Forth 
for one farthing. It follows, that the expence of mov- 
ing 48 cubic yards is one {hilling. But the fame quan- 
tity moved to the lame diilance by carts would cofl 24 
fhillings. Hence the advantage derived from the poili- 
bility of floating mofs in water, and^the great importance 
of having water for that purpofe. 

The mofs, when contra! ted with the rich lands fur- 
rounding, appeared, efpecially before the improve- 
ments,* a very dreary fpot; one wide unvaried wild, 

totally 
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totally uupRodu&ivc, unfit even to furnifh fuftenance Preparation 
7 T , . . . r * , of Land, 

to any animal, except here and there a tew wretched ^ 

ftraggling theep. Beiides, it entirely cut olF all con- 
nexion betwixt the farms on either fide ; among which 
no irttercourfe was practicable but by a circuit of feve- 
ral miles. 

The feeue was foon greatly changed. The follow- 
ing are the numbers of the inhabitants who fome years 
ago refided in the mofs ; alfo of their cows and horfes, 
and of the acres gained by them from the mofs, together 
with their produce. 


^Men 

”5 


Women 

*»3 


Boys 

199 


Girls 

193 


Total 

620 


Number of cows, at Ieaft, 


“S 

Ditto of horfes and carts 

- 

34 

Ditto of acres cleared from mofs 

- 

300 


The produce in bolls cannot be oxadtly afeertained : 
but, confidcring the goodnefs of the foil, may be fairly 
Itated at eight bolls per acre, hide 2400 bolls. 

As oats are the itaple commodity, the calculation 
fhall be confined to that grain. According to the fiars 
of Stirliuglhire, crop 1790, carfe oats are valued at; 
14s. per boil, hide 2400 bolls at 14s. is 1680I. Of 
late this price has at times been doubled. 

A tradl of ground fo confiderable, formerly a nui- 
fance to the country, thus converted into a fertile field 
filled with inhabitants, comfortable and happy, cannot 
purely be funeyed with an eye of indifference by any 

C c 3 perfon 
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paration perfon whofe mind is at all fufceptible of feeling or 9 f 
public fpirit. 

An excellent gravelled road, 20 feet wide and a 
mile and a half long, is now carried quite acrofs the 
mofs. By this means, in the firft place, a fliort'and 
eafy intercourfe is eftabliffied between two confider- 
able parts of the eftate, formerly as little connefted as if 
feparated by a lake or an arm of the fea. Secondly, 
The inhabitants of the mofs, to whom, hitherto, all 
paffage with carts or horfes was imprafticable for at 
lead one half of the year, have now obtained the 
effential advantage of being able, with eafe, to tranf- 
port all the different commodities at every ffcsf n of 
the year. This road was entirely formed by the ha&ds 
of the mofs tenants, and gravelled by their own carts 
and horfes : a work which, it will not be doubted, 
they performed with much alacrity ; when it is con- 
fidered that, to the profpedt of procuring a lading and 
material benefit to thcmfelves, there was joined the 
additional inducement of receiving an immediate fup- 
ply of money, the whole being done at the proprietor’s 
cxpence. 

The poffeffions are laid off in the manner bed fitted 
for the operations ; and are divided by lanes running 
in draight lines parallel to each other. Parallel to theft? 
again the drains are carried *, and this draight dire&ion 
greatly facilitates the progrefs of the water with its load 
of mofs. Upon the bank of mofs fronting the lanes, the 
operation of floating is begun ; and twenty or thirty people 
have been fometimes feen heaving mofs into the fame 
drain. That the water might be the more conveniently 
applied, the lanes include between them the bfeadtli of 
two poffeffions only. The new houfes are eredted upon 

each 
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each fide t>f thefe lanes atthediftance of ioo yards ** c P aratio! 

S of Land, 

from each other. v 

Before the formation of lanes and roads, and while 
yet no ground was cleared, the firft fettlers were obli- 
ged *to ere£t their houfes upon the furface of the mofs* 

Its foftnefs denied all accefs to Hones ; which, at any 
rate, are at fuch a diftance as would render them too 
expenfive. Settlers, therefore, were obliged to con- 
ftruft their houfes of other materials. Upon the low 
mofs there is found for this purpofe great plenty of fod 
or turf, which accordingly the tenants ufe for the walls 
of their houfes. For the rudenefs of the fabric nature 
in meafure compenfates, by overfpreading the 

outfide with a luxuriant coating of heath and other moor- 
ifli plants, which have a very pitturefque appearance. 

But upon the high mofs there is no fod to be found. 

There the tenant mull go differently to work. Hav- 
ing chofen a proper fituation for his houfe, he firft digs 
four trenches down to the clay, fo as to feparate from 
the reft of the mofs a folid mafs, containing an oblong 
re&angular -area, fufficiently large for his intended 
houfe. This being done, he then fcoops out the mid- 
dle of the mafs, leaving on all fides the thicknefs of 
three feet for walls \ over which he throws a roof, fuch 
as that by which other cottages are commonly covered. 

Upon the fofteft parts of the mofs, even thefe walls 
cannot be obtained. In fuch places the houfes are 
built with peat dug out of the mofs, and clofely com- 
preffed together while in a humid ftate *. It is nccef* 

C c 4 fary 


* This does not apply to the morafs, upon the furface of which, it ho 

Steady been obferved, it is impoflible to ere<ft houfes in any than''. 
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paration fory even to lay upon the furfnee a pfatfornf- of boards 
- to prevent the walls from finking * which they have fre- 
quently done when that precaution was negledled. Af- 
ter all, to {tamp with the foot will fhake the whole fa- 
bric as well as the mofs for liftv yards around, ’l’liis, 
at fir ft, ftartled the peo, le a good deal 5 but cuilom 
foon rendered it familiar. 

The colonifts have now made confidcrable advance- 
ment in rearing better habitations for their comfort 
and convenience. Their huts of turf arc but tempo- 
rary lodgings. As foon as they have cleared a little 
ground, they build houfes of brick : when the proprie- 
tor a fecond time furnifhes them with timber^-.^tis. 
It has alfo been found neceflary to relieve them entirely 
from the payment of the burdenfome tax upon bricks j 
a tax which furely was never intended to fail on fuch 
poor induftrious adventurers ; and which, without this 
affiftancc, would have proved a molt eiledtual bar to 
the employment of thefe materials. 

There are now erected in the mofs 69 brick houfes, 
fubflantially built with lime. The total ex pence a- 
mounted to 1033I. ftcrling. And it is a very comfort- 
able circumftance, that the money expended upon 
thefe houfes is moftly kept in circulation among the 
inhabitants themfelves •, for as a number of them have 
learned not only to manufacture but alio to build 
bricks, and as others who have horfes and carts fur- 
nifli the carriage of lime arid coals, they thus inter- 
change fcrviccs with each other. 

With a view to excite the exertion of the colonifts, 
the following premiums were alfo offered : 1. To 

the perfon who {hall in the fpace of one year remove 
the greateft quantity of mofs down to the clay, a plough 

of 
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bell /onftrufiion. 2. To the perfon who {hall Preparation 
remove the next g rente ft quantity, a pair of harrows 'of * - - t — *,-« 
the bell kind. 3. For the next greateli quantity, a 
fpade of the belt kind, anil lolb. of red clover feed. 

But as tlicfe premiums, if contefled for by the whole in- 
habitants, could reach but a very few of the number, 
they were therefore divided into fix diftrifts according 
to their fituation ; and the above premiums were offered 
to each dill rich 

The eflablifliment of this colony was no doubt at- 
tended with a very confiderablc fharc of expence and 
difficulty; for the undertaking was altogether new, 

“V *c?e were many prejudices againil it, which it 
was neceffary to overcome. At the fame time it was 
noble and interefting : it was to make a valuable addi- 
tion to private property : it was to increafe the popu- 
lation of the country, and to give bread to a number 
of people ; many of whom having been turned out of 
their farms and cottaries in the Highlands, might other- 
wife, by emigration, have been Io& to their -country ; 
and that too dt a time when, owing to the great en- 
largement of farms, depopulation prevails but too 
much even in the low countries. And it was to add 
to the arable lands of the kingdom, making many 
thoufand bolls of grain to grow where none ever grew’ 
before. 

Thefe con fi derations have hitherto preponderated 
with the proprietors againft the various obftncles that 
prefent thcmfelves to the execution of fo extenfive an 
undertaking. Should their example tend in any de- 
gree to ftimulatc others, who both in Scotland anil in 
England poflefs much ground equally ufelcfs to the 
country, to comnjcncc fimilar improvements, it would 

.be 
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eparationbe a moifc grateful confideration fuperadded to ihc 
plcafure already arifing from the progrels of the infant 
colony. 

On account of the importance of the fubjefl* we 
have here iuferted the above detail* which was wVitteu 
ibme years ago, of the improvements carried on in the 
mofs of Kincardine, commonly called Mofi Flanders ■* 
But after all, it will probably hereafter be thought, that 
the great efforts of ingenuity, and of perfevering in- 
iuftry, which were requifite in the above operation, 
might all have been avoided, and the work much eafiet 
performed, bad the art been found out of converting 
xnofs into fruitful foil, according to the plan p^ftifed, 
and undoubtedly brought to great perfection in Xyr- 
ihire, by the gentleman already mentioned, John Smith, 
^Smith's Efq. of Swinridge muir, near Eeith. On a part of a 
(vproving mofe in this- gentleman’s property, a quantity of lime 
had been fpread in confequence of the miring of fome 
carts in wet weather to relieve which, their load was 
laid over the gto#d in their neighbourhood, though 
this was accounted at that period an ablurd operation, 
as: it was believed that lime would have the effedl of 
confuming and rendering mo fly ground ufelefs for ever. 
The proprietor, Mr Smith, was then in the army, to- 
wards the clofe of the American war. On returning 
home the fucceeding fummer, and being informed of 
the accident, lie was iurprifed to find that as good a 
crop grew upon the patch of mofs on which the lime 
had been flattered, as upon another fpot that had been 
pared and burned, in confequence of inftru&ions that 
he had transmitted home for that purpofe, from having 
perufed fome treatifes in which burning of mofs was re- 
commended. He alfo remarked, that upon the places 

which 
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which had ’neither been burned nor limed, nothing Prepamiw 

«. . of Land, 

grew, and that the crop upon the burned foil was In- * ■— 

ferior to that where the lime had been laid, being al- 
moft choked with forreL Mr Smith purfued the hint 
thus obtained : He reclaimed by means of lime every 
portion of mofs in his own pofleflion, and having fatif- 
fied his tenants of the utility of the practice, he allowed 
them to dig limeftone gratis, and gave them the refufe 
of his coal at prime coft to burn it. Thus, in a Ihort 
time, every part of the mofs upon his eftatc was redu- 
ced under cultivation, and rendered highly valuable. 

When Mr Smith began his operations, he met the 
fate^, r fnnovators in agriculture, that is, he was ridi- 
culed by all his neighbours. His fuccefs, however, at 
length made fomc converts, and though the new fyftcm 
at firft advanced flowly, it was at laft univcrfally appro- 
ved of, and extenfively imitated. The refult has been, 
that what was once the word land in the country, is 
now become the motl productive and fertile. 

The following is a concife (latement of Mr Smith's 
practice, and Confequently of the Ayrlhirc pradtice, of 
actually converting mofs into vegetable mould,' capa- 
ble of bearing rich crops of corn, hay, potatoes, &c. 
which we lliall give in the words of Mr Headrick *. 

« i. When they enter upon the improvement of a 
mofs in its natural (late, the firft thing to be done is, 
to mark and cut main or matter drains, eight feet in 
width, by four and a half in depth, and declining to 
two and a half at bottom; thefe coft is. per fall of 
fix Scots ells. In fome inftances, it will be found nc- 

ceflary 


+ Catnmunueticns U the Boat d of Agficvltuto, vol. ii* 
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Reparation ceffary to cut tliofe drains much deeper, oanfequentiy 
0t a greater expence. Thele drains alnioft in every in- 

fiance can be, and are fo conducted, as to divide the 
field into regular and proper enclosures,* They always 
make it a rule to finilh of? as much of a drain as 1 they 
have broken up, before they leave it at night 5 becaufe, 
if a part is left dug, luppole halt way, the oozing of 
water from the Ikies would render the bottom fo foft, 
that they could neither It and upon it nor lift it with 
the fpadc. When the mofs is fo very foft, that the 
prefliire of what is thrown out of the drain may caule 
its Tides to fail in again, thev throw the clods from the 
drain a confiderable wav back, and lumen mewV^ve a 
mail to throw them lull further back, by a fpade the 
hand ; for this reafon too, they always throw the Hurt 
taken from a drain as equally as potable on each fide of 
it. In digging the drains, the workmen (land upon 
fma.ll boards to prevent them ivom finking, and move 
diem forward as the work advances. 

* c When the mofs lies in a hollow, with only one 
outlet, it is ueceflary to lead up a drain, fo as to lot 
the water pafs this outlet, and then conduct it along 
the lowed: or wetteft part of the mofs : this middle 
drain is afterwards Hoped, and tire Hurt' thrown back 
into the hollows that may occur \ upon it the ridges 
are made to terminate on each fide, while a ring drain, 
ferving the purpole of a fence, is thrown round the 
mofs at the line where the rifmg ground commences. 
This can generally be fo managed as to divide the mofs 
into a fquare field, leaving ftraight lines for the Tides of 
ike contiguous fields. The ring drain intercepts the 
furfacc water from the higher grounds, and conducts it 
into the lower part of the outlet, while the floped drain. 

in 
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in the centra receives and difeharges all the water thatPrepanttote 
tails upon the roots. * < — «■ 

After the roofs coliapfes in confequence of liming 
and culture, it is often ncceffary to clean out thefe 
drains a fecond time, and to dig them to a greater 
depth : their fides become at laft like a wall of peat, 
which few animals will venture to pafs. 

“ 2 * The drains being thus completed, they marl 
out the ridges, either with a long firing or with three 
poles fet in a line. Mr Smith ha 3 tried fcvcral breadths 
of ridges, hut now gives a decided preference to thoie 
tli at arc feven yards in breadth. The ridges are form- 
ed witbihe fpade. in the following manner: In the cen- 
tre 1$ each intended ridge, a fpace of about two feet is 
allowed to remain untouched : on each fide of that fpace- 
a furrow is opened, which i> turned over fo as com- 
pletely to cover that fpacc, like what is called veering 
or frrbig of a gathered ridge *, tiie work, thus begun, 
is continued by cutting furrows with the fpade, ancf 
turning them over from end to end of the ridge 011 each 
fide, until they arrive at the divifion furrows. The 
breadth of the dices thus cut, mav be about X2 inches, 
and each piece is made as long as it may fuit to turn 
over : the ridge when limfhed, has the appearance of 
having been done with a plough- The divifion furrow 
is two feet in breadth, which if neccflary to draw olf 
fuperfluous water, is partly cut and thrown upon the 
fidefi, or into hollows in the ridges 011 each fide. The 
depth of the divifion furrows is regulated by circuro- 
ftances fo as not to lay the ridges at firft too dry, but 
at lire lame time, to bleed, as it were, the mofs, and 
%:onduci the fuperfiuous water into the matter drains. 
u 3. The next operation is to top-drefs the- ridge « 
i with 
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s»panLti°n w ith lime. The fooner this is done after t^ie ridge$ are 
^ r formed, die better. When die mofs appears dry, ex- 
perienced farmers throw on the lime, but do not clean 
out the divifion furrow's until the enfuing winter. 
When it is foaked in water, they clean the divifion 
furrows as foon as the lime is ready, and after the wa- 
ter has run off apply the lime immediately. It is of 
great importance to have the lime applied while the 
mofs is (till moiit, and die lime in as cauftic a ihite as 
poflible. For diis purpofe, they have the lime con- 
veyed from the kiln in parcels, flaked and laid on as 
fad as the ridges are formed. Being dropped from 
carts, and flaked at the nearelt acceffible ftatign, it is 
carried to the mofs by two men oil light handbartows, 
having a hopper and bottom of thin boards, and there 
fpread with (hovels as equally as poflible. During the 
firft and fecond years, the crop is generally carried off 
in the fame way. In fome places where a mofs is co- 
vered with coarfe herbage, and acceffible by carts in 
dry weadier, I faw them give a good dofe of lime to 
the mofs before it was turned up with die fpade, and 
another after the ridges were formed. It is furprifing 
how quickly they execute diefe operations with the 
handbarrows. In other places where coarfe boards can 
be procured, they lay a line of them along die croivn of 
a ridge, and convey the lime upon diem in wheel- 
barrows. 

M The proportion of lime allowed to the acre is va- 
rious, being from three to eight chalders. Improvers 
are much lefs fparing of diis ingredient now than for- 
merly, and much greater proportions have been ap- 
plied with .good cffe£t. Suppofe 120 bolls, or 480 
Winchefter bufhels, of flaked or powdered lime allowed 

to 
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to etery Scots acre, this would coft at the fale kilns 
40s. *, and thus the reader may be enabled to calculate *'— «- ■ 
the expence of lime in this diftrift at every given pro* 
portion : But moft of the farmers here bum lime for 
tliemCelves in vaft kilns of fod, and think they have it 
much cheaper than it could be got from a fale kiln. In 
many places, limetlone abounds fo much, that houfes, 
fences, and roads are conftru&ed with it > and when a 
farmer burns the limeftonc within his premifes, he at 
leaft faves the expence of carriage. 

In fome cafes, after the limeftone is laid on, they 
go over the ground with hoes, or with fpades, hacking 
and mangling die clods, and mixing the lime more 
completely with the fuperficial foil ; but where there 
is much to do, and hands are fcarce, they never think 
of thefc operations. 

“ 4- The field thus prepared is ready to receive the 
feed, which is fawn at the proper feafon whether it be 
wet or dry> and harrowed in with a fmall harrow drawn 
by two men. Four men will w’ith cafe harrow at leaft 
live or fix roqds per day, two and two dragging the 
harrow by turns, and two breaking and dividing the 
mould with fpades. When the lime has been applied 
early the preceding fummer, a good crop of oats may 
generally be expc&ed ; but if it has been recently ap- 
plied, the-firft crop of oats frequently mifgrves, as the 
time has not time to combine with the mofs, and form 
ft into a foil. 

« The early Dutch or Polifii oarts are always prefer* 
red by mofs improvers, as the common Scots or late 
oats are too apt to run into ftraw, and lodge before the 
grain arrives at maturity. The fame proportion of 
iced is allowed per acre that is ufual in other places* 

The 
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ire^irabon The great defideratum is, to procure plants which will 
■ j throw up a fuflicieut quantity of herbage, fo as to fhielvl' 
the fur face from the winds and fun's rays, and thus to 
keep it moift during the firft fummer after a mofs is 
reclaimed. # 

This defideratum is effectually fupplied by the po- 
tato, which thrives well on mofs at all times, whether 
recently opened up and limed, or at any future period 
of its cultivation ; only it requires a proportion of liable 
dung. It is now become the general practice in Ayv- 
fliire, to plant potatoes on thofe modes whicli have 
been but recently turned up and limed ; and where 
dung can be procured, it is generally the firl^crop on 
all their modes. 

€t The method of planting potatoes, whether they 
be the firft crop or fuccccd tire firft crop of oats, is by 
lazy beds. If they be the firft crop, the mofs having 
been delved into ridges, and limed as before directed, 
fpaces of from live to lix feet in breadth are marked 
out acrofs the ridges, having intervals of about two 
feet, from which the mofs is taken to cover the lets. 
Thefe fpaces or beds are covered over with a thin Jin i- 
tum of dung, laid upon the furface of the lime at the 
rate of about fixteen tons to the Scots acre. The cut- 
tings of the potatoes are laid or placed upon the faid 
beds, about ten or twelve inches afundcr \ and the 
whole are covered over with mofs, taken from the in- 
tervals whicli arc thus converted into ditches, to be 
followed by another covering about the time the po- 
tato plants begin to make their appearance, the cover- 
ing in the whole amounting to about four or five 
inches ; at the fame time the divifion furrows are clean- 
ed out to coyer the fets that are contiguous to them. 

The 
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TJie whole field is thus divided into fpaces or lazy beds, 
like a chequered board. During fummer, they cut the v — 
mofs with hoes, and draw it up a little towards the 
ftems of the plants. Few weeds appear, except what 
are conveyed by the dung. This is the pra&ice univer- 
fally followed when potatoes are planted on mofs for 
the firft time ; but after die mofs is finely pulverized 
and reduced, they either plant them in rows acrqfs the 
ridges, or plant and drefs them with the plough in the 
ufual maimer. 

“ Potatoes planted as the firft crop never mifgive, 
and they arc the beft and moft certain method at once 
to reel - vn a mofs, not owing fo much perhaps to the 
dung aiding the putrid fermentation which the lime 
has already excited, as to their roots pufhingand divid- 
ing the mofs, while their leaves flicker it from the fun, 
caufe a ft agnation of air, and thus keep it in that de- 
gree of moifture which is moft favourable to the a&ion 
of lime upon mofs. The practice of making potatoes 
the firft crop is now univerfally followed, in fo far as 
the farmers cah command dung. The produce is from 
40 to 60 bolls per acre, the potato meafure being eight 
Winchefter bufliels a little heaped to the boll. Modes 
that are fully reclaimed yield from 60 to 70 bolls of po- 
tatoes at an average, and in feme places where manures 
are abundant, they have been known to yield from 80 
to 1 00 bolls per acre, of the above meafure. 

44 Mr Smith is about to try yams upon his modes, 
from the. opinion that prevails among fome of the Mid- 
Lothian farmers, where this plant is much cultivated, 
that^they require little or no dung, and that the fupe- 
rior breadth of their leaves will prove more favourably 
than thofe of potatoes, for dickering the ground. ' 

Vol. f. D d 44 When 
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reparation « When the potato crop is removed, tlse ridges aft* 
— v— - again put into their original form ; in doing which* 
care is taken to preferve the mould that is acquired up- 
permoft ; this is done by moving the fubfurrow on each 
fide with a ftrong fpade, half way into the intermedi- 
ate ditch from which the lazy beds were covered, and 
fcattering the mould equally over the whole furface. 
This operation coils 18s. per acre. It is not eafy to 
calculate the expence of planting the potatoes, forming 
the lazy beds, &c. as this is feldom executed by con- 
tra& ; but the lazy beds being thus reduced, die land 
is ready for a crop of corn. 

“ Though a crop of oats frequently mifgiv^s upon 
mofs that has been but recently limed, yet in other 
cafes, when the lime has lain fever al months upon the 
land, it proves a good crop, and is fufficient to cover 
all the expence with a little profit. The crops of fuc- 
ceeding years are fufficient to afford from their ftraw 
putrefeent manure for fuch land in order that it may 
be cleaned with potatoes, and prepared for grafs 
feeds. 

« But after potatoes of the firft year, with the flight 
operation of reducing the lazy beds, from io to 12 bolls 
of oats are at an average produced per acre. The oats 
are excellent, and yield from 1 8 to 20 pecks of meal 
per boll; they would fell upon the ground for 10L or 
12I. per adre. The ground continues to yield oats of 
the fame quality for feveral years, without any apparent 
diminution of fertility, and without receiving any addi- 
tional manure : the oAly apparent bar to the continuance 
of this crop is, the foil becoming grafly. When the 
grafs begins to contend with the crop for pre-eminence, 
die land is thrown into pailure, and would let ever af- 
ter 
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ter in that ftate at from 20s. to 2cs. per acre. Dai fifes, Prcparatu* 
\ . f of Land, 

white clover, &c. &c. now lpring up m modes, where « v — « 

their exiftence was never before fufpe&ed ; at the fame 

time, thiftlcs and other weeds for fome time infeil die 

part are. 

u The better practice is, to take another crop of po* 
tatoes with a little dung and lime, and give it a trench-, 
delving, to bury the weeds and bring up new foil ; af- 
ter the potatoes to fow barley and grafs feeds. 

<c Rye-grafs is univerfilly fown here, and it attains 
amazing pcrfe&ion upon mofs properly prepared; along 
with this, white and yellow clover are fometimes fown, 
and thrive remarkably well. Red clover has been 
tried, but did not fucceed, and is hence diferedited 
for mofs-lands : perhaps it may have been unjuftly cen- 
f ured, bccaufe it is certain that the leafons in which 
it was tried, proved very unfavourable to red clover in 
all parts of the country, moll of it having died during 
winter. 

“ 5. We have already deferibed the levelling of the 
lazy beds. All future delvings of the mofs are per- 
formed from one end of the ridge to the^ other ; by this 
method the llices that had been cut and turned over in ' 
the firft operation of forming the ridge, are again cut 
acrofs, and conftantly reduced into fmaller pieces, till 
they moulder into earth. 

#f The expence of delving a mofs for the firft time, 
where the furface is tolerably fmooth, is 2$d. per fall, 
or il. 13s. 4d. per Scots acre; but where inequalities 
occur, which mult be thrown down by the fpade into 
hollows, it coils about 2I. per acre. If there l>e emi- 
nences, which muft be removed into hollows by wheel- 
barrows running upon boards, the firft expence is great- 
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«^ation c r according to circumftances. The fecond delving, 
±=v-mL* where potatoes have not intervened, cods from il. to 
il. 6s. per Scots acre, die diviiion furrows being at tho 
fame time cleaned out* The third delving and clean* 
ing of the divifion furrows colts il. per acre ; but the 
mofs is now fo friable, that it may be wrought with the 
the greateft eafe and rapidity. At the above rates, an 
ordinary workman will earn is. 6d. per day, and an 
able and experienced one, from that to as. 6cL per day* 
They ufe a ftrong fpade, edged with fteel, and have al- 
ways a gritftone near them for (barpening the fpade. 
In the evenings they repair its edge upon a grindftone j 
and when the fteel is worn away, they lay it again with 
new fteel. Sometimes the mofs is fo foft that \diey 
walk upon boards while they arc turning it over. 

« Mr Smith has found, by long experience, that it 
is improper to make the ridges too high or too narrow : 
when they are too high, they throw the water off from 
their fides without admitting it to penetrate their fub- 
ftance ; the top of courfc gets too dry : when too nar- 
row*, diere is a lofs of furfacc from too ipany divifion 
furrow’s. The breadth already mentioned is found to be 
the beft : and when the improvement is completed, the 
ridges appear like fegments of wide circles, with a 
clean well-defined divifion furrow between each of them. 
The moifture is thus caufed flowly to filtrate through 
the mofs rendered friable by lime until it reaches the 
divifion furrows, and is difeharged. As the mofs fub- 
fides for fome time, and clofes in towards the furrows, 
it is generally jieceffary to clean thefe out before winter, 
and at the time the crop is fown, until the mofs acquire 
folidity. 

« Some moffes may be ploughed die fecond year to 
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within two Bouts or four flices of the divifion furrows, Prqwrarion 

, ' of Land. ■ 

and every operation performed by the force of horfes, \ 
except turning over with the fpade the narrow ftripes 
next to the divifion furrows. In other modes it re- 
quires three years before this can be done ; and it fel- 
dom happens but every mofs may be wrought by the 
plough after it has been wrought four years by the 
fpade. When mofs is wrought by the fpade, it feems ' 
of no confequence whether it be wrought wet or dry ; 
but when it is wrought by the plough, opportunities 
mud be watched, as horfes cannot walk upon it for 
fome years during wet weather. 

«* "With refpeci to the quality of the potatoes thus 
produced upon mofles, I do not fcruple to pronounce 
it mod excellent. Potatoes have been tried with dung 
alone ; but they are always watery, and frequently hol- 
low or rotten in the heart : thofe raifed upon modes 
that have been well limed, are frequently fo dry and 
farinaceous, that it is difficult to boil them without re- 
ducing them to powder; and they are often obliged 
to lift them with fpoons : they come clean out of the 
ground ; keep remarkably w ell in heaps covered 
with mofs in the field ; and are remarkably well fla- 
voured. 

* ft No fuch difeafe as the curl was ever known among 
mofs potatoes ; and, indeed, if Dr Coventry’s opinion 
be true, that the curl is caufed by overloading the fets 
with too much earth, or from the earth becoming too 
hard around them ; no fuch thing can take place in 
mofs. But to whatever caufe the curl may be owing, 
it is certainly propagated by difeafed feed ; it would, 
therefore, appear advantageous to transfer the potatoes 
raifed upon mofs as feed for folid land. They have a 
D d 3 remarkably 
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Ration remarkably good fpecies of potato in thisdiftrict, which 
was brought from Virginia to Largs about eight years 
ago ; and whether it be owing to the beneficial nature 
of a mofly foil, or to its own intrinfic merits, this po- 
tato has long been fo much diftinguilhed by the £ood 
quality and large quantity of its produce, that it has 
fuperfeded the ufe of every other fpecies. There feems 
to be no occafion for mofs imprQvers to change their 
feed. Some perfons in this diftri£t, who have but final! 
patches of mofs, have kept them conflantly in potatoes 
more than ten years, without changing the feed, and 
without any fenfible diminution either in the quantity 
or quality of the crop.” 

4 . Of bringing Land into Culture from a State of Nature . 

Before attempting to bring under cultivation land that 
has hitherto remained in a totally rude (late, the firft con- 
fideration with a prudent man ought undoubtedly to be, 
how far he is able to fupport the expence of the under- 
taking. If conduced with (kill, it will in almoit all 
pra&icable cafes pay well ; but a (lout capital is necef- 
fary, becaufe, if only half meafures are followed, the 
whole expence is apt to be loft. This remark, how- 
ever, is only made with regard to enterprifes made upon 
a great fcale ; for fmall portions, efpecially of a dry 
moorifli foil, may undoubtedly be improved by neigh- 
bouring farmers at a moderate coft. 

The firft ftep to be taken towards the improvement 
of wafte lands is, to drain them from all fuch wetnefs 
as might have a tendency to injure their fertility when 
brought into a (late of cultivation. There are few in- 
stances of wafte lands, efpecially in the neighbourhood 
hills, in which fome degree of draining is not requi- 
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fije. Till proper drains are formed and completed, it'Pfqp»^H» 
is impoflible for an improver to form a corre£t plan Tor v ■— i +• 
directing his future procedure, becaufe it frequently 
happens tint die wetnefs of a foil, efpecially at the foot 
of mountains,, is occafioned by very powerful fprings, 
which, if let out or tapped by a ikilful mode of drain-* 
ing, and their waters united into a common current, 
might form a ftream of confiderable importance. In 
all fpeh cafes, fuch a dream aught to be ufed for the 
purpofe of flooding or watering the inferior lands. The 
plough ought to be abitained from, and no farther or 
more expensive improvement adopted upon thefe lower 
grounds. The important art of flooding lands, or of 
irrigation, will be afterwards explained. In the mean 
time, it may be here remarked, that there is fcarcely a 
piece of wade territory in this country which does not 
contain fpontancous proofs of the value of irrigation. 

We everywhere fee firm fpots by die fidcs of torrents, 
which from temporary flooding acquire a beautiful ver- 
dure that proves a remarkable contrail to. the drearinefs 
of the furrounding wafte ; and wherever little rills are 
found not confiderable enough to cot a regular bed for 
their waters, but which fpread at times over the moun- 
tains fidcs, we obferve their courfe univerfally marked 
by a track of green, in cozifcquence of the de(lru£tion of 
the heath in thefe fpots by the temporary overflowing 
of the water. Wherever by any means a ftream can ,in 
like manner be made to overflow at times, or to fpread 
itfelf abroad upon the whole furface of the ground, the 
heath and coarfer plants will pals away, and give place 
to the finer herbage by which cattle or fheep are fup-» 
ported. 

When the draining is finifhed, the lands winch can* 
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oration not become obje£ts of irrigation may be fertilized by 
lime, or by means of the pradlice of paring and burn- 
ing. 

To improve a moor by lime, let it be opened in win- 
ter. A ftrong dofe of cauftic lime ought as form as 
poffible to be laid upon the furface of the land in a (late 
of fine powder, that it may attach itfelf to every part. 
The lime will confume the roots of heath and of coarfe 
graffes, and in a few months render the foil extremely 
friable. Lime has the effe£t of utterly deftroying heath, 
and of converting it into a valuable manure. Economy 
in the ufe of this ingredient, therefore, is extremely mil- 
applied. Accordingly, fome fkilful farmers lay one 
ddfe of lime upon the land before it is ploughed, ^Jlnd 
another after it, that the furrow-flices and the whole 
tops and roots of the heath and other plants being whol- 
ly furrounded by this cauftic ingredient, may be fooner 
reduced into a ftate of friable mould. 

In fpring, after the froft is over, a flight harrowing 
will fill up all the interftices in the furrows with mould 
to keep out the air and rot the turf or fod. Thus the 
land may be fuffered to lie during the following fum- 
mer and winter, which will tend more to rot this kind 
of moorilh turf than if it had been laid open to the air 
by ploughing. Next April let it be crofs-ploughed, 
. braked, and harrowed, till it be fufliciently pulverized 
for turnip-feed ; at the fame time, as much manure as 
can poflibly be obtained ought to be given to it, and the 
manure mixed with the foil. 

Swampy lands, and a foil covered with ruihes, ant- 
hills, and coarfe grafles, may be treated advantageoufly 
in a manner fomewhat different. Where lime is to be 
found in abundance, it is proper to pare the furface, 

and 
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and to collaft the whole turf into heaps in different Preparation 

■* 0 f 

parts of the fields and make it up into compoit with « — -ff 
lime. The whole heaps in fuch cafes ought to be tho- 
roughly moiftened, and the mafs to be well turned and 
mixed. In this way all the roots and coarfe herbage 
will be deftroyed, and gradually reduced into a moft 
valuable manure, for enriching the foil over which it 
ought to be fpread, and thereafter ploughed in. 

The fecond mode of improving* wafte lands of every 
kind is by paring and burning the furface. When land 
is pared, a thin fod is taken off, either by a paring fpade, 
or paring plough, over the whole furface. The fods 
being dried, are collc&ed into fmall heaps and burnt, 
and the allies are fcattered over the field. This prac- 
tice has been found fo obviouily ufeful in the firft in- 
ftance, at lcaft, that it has been extended by many far- 
mers to all foils upon breaking them up from graft, 
though formerly cultivated and in good order, efpecially 
where lime cannot enfily be obtained. At the fame 
time, as the propriety of the pra&ice is ftill greatly de- 
puted, it may be proper to adopt this opportunity of 
taking fome general notice of the fubjeQ:. By one fet 
of writers, fays the. Rev. Mr Artlmr Young *, the prac- 
tice is pronounced to be contrary to every principle ; 
that it is a wafteful extravagant operation which difli- ' 
pates what (hould be retained, annihilates oils and mu- 
cilage, calcines (alts, and reduces fertile organic matter 
into alhes of very weak efficacy ; that the vegetable par- 
ticles which are brought into play at once for the pro- 
du&ion of a Angle crop, by lefs defperate management* 

might 
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fparatiow might be hufbancfed to the fupport of marfjr. On 
z-yc—Lj contrary* the advocates for this operation affert that 
thefe objections are aU founded on vain reafoning and 
fpeeulatiee theory;. that, practice the moft decided, 
ami experience the mod extended, pronounce it to be 
an admirable fvitem ; and that the mifcluefs often quo- 
ted, as flowing from it are to be attributed merely to the 
abufe of the method, and ate by no means necefTarily 
connected with it* 

“ I mutt without the lead hefltation declare, fays this, 
wrier, that the litter of thefe opinions is that to which I 
fobfcri&e. To cruft to reafoning in matters of agriculture 
is a mod dangerous reliance : I fliall leave others to de- 
tail their philofophtcai fpecularions, and reft what I 
have to after felely on the practice, various and ex ten - 
five, of numerous agricultnriiis, and on the common 
kuibandry of many fpackras diflri&s. 

ic Thefe agree in declaring (and it is- moft parti'ca- 
tuiy to he had in remembrance, for the enemies of the 
pcra&tce admit it), that by paring and burning you may 
command two or three good com crops in fucceftion*, 
The fa6l cannot be denied ; for whether you examine 
the peat of the Cambridgeftiire fens, or the fallow chalk 
foils of the downs and wolds, of Hampfliire, Glou odder- 
flaire, or the eaft jading of Yovkfhlre,. it is known that 
bad farmers do a Gt thus abfurdly ; they get indeed great 
crops, but they too often take them in fucccffion, to the 
, injury of the foil, though not to its ruin, unlefs that can 
beefteemed the ruin of land, which enables the tenant 
to pay double rent for it. Such farmers have been in 
the habit of burning for wheat, and then taking two 
crops of fpring-carn, all good. Now it might be aft- 
ed, how is it poiftble tliat that hulbandry can produce 
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ift the cvilsMetailed above, which enables a foil natu- Preparation 
rally poor and weak to give two or three good crops of * — t V 
corn ? Their argument evidently proves too much ; 
the effefi fhows that there is a powerful caufc or agent 
in burning which they do not underiland, which efcapes 
from the retort of the chemiit, and from the rationale of 
the theorift. That operation or manure which will give 
a good crop of wheat will give a good crop of turnip 
or cabbage ; and he who, having made this commence- 
ment for the food of fheep on the land, and knows not 
how to go on, preferving the advantage he has gained, 
is a novice in the art of hufbandry. The farmers that 
are railed at know it as well as their philofophical iri- 
ftru&ors ; but avarice, united with the baneful effeQ: 
of fliort or no lcafes, makes them pradlife again!! their 
j udgments. 

44 Paring and burning will on all forts of land give 
turnip or cabbage ; thefe fed on the land by flieep, will 
fecure barley or oats, and feeds ; the feeds, fed with 
flieep, whether for a fliort or a longer duration, will 
fecure another crop of corn adapted to the foil ; and in 
this ftage of the progrefs, the foil will have gained much 
piore than it has loft. To iuftance cafes which I have 
feeii, and quote authorities for thefe afiertions, would be 
tirefome* I can aflure the Board, tjjat inltances might 
be produced from more than half the counties of tlie 
kingdom. 

44 It has often been i contended, that burning leflens 
the foil. If this happen any where, it mult be in peat : 
yet in the fens of Cambridgelhire this hufbandry has 
been repeated once in eight years for a century and a 
half \ and the proofs of a lofs of depth arc extremely 
vague in every inftance I have met with, and hafdly to 
2 bt 



29 


PRACTICE 09 


Reparation be didinguilhed from that undoubted fubfi&cnce which 
takes place in drained bogs of every description.. In all 
other foils the aflertion may be fisjely and pofitively 
denied : I have calcined pared turf, not calcareous, 
after careful Separation and weighing, and in a Tieat 
far exceeding what is ever given in burning in the field, 
and, reweighing, found the lofs too minute to attribute 
to any thing but lofs of water intimately combined, but 
driven off by heat ; and re-expofing the earth to the at- 
, mofphere free from rain, found an increafe rather than 
a diminution of weight. The vegetable particles only 
are reduced to allies : thefe, in any method of putrefac- 
tion, would diffoive ; and combining with water, be 
exhaled by heat or abforbed by the veffels of plants. 
In allies thefe arc in a more fixed Hate relatively to the, 
influences of the atmofphcro ; and that plants feed on 
them, the great crops which Succeed offer abundant^ 
proof. 

M In addition to thefe circumftances is the capital 
one of deftroying infe&s, grubs, and weeds : thefe are 
apt to abound mod in the richer foils j no reafon for 
abftainhtg from this hulbandry on fuch. 

M I venture, therefore, to conclude, that paring and 
burning with a proper couTfe of crops, is fafe on any 
foil, and effentially neceffary on fome, as I (hall prefent- 
Jy flietr. 

“ Clay . — The gentlemen who have objected to par- 
ing and burning, have not given many reafons peculiar- 
ly appropriate to this foil ; the only one that merits the 
lead attention is, the aflertion, that it converts what is 
properly foil into pieces of unfertile brick : the fa£k is 
not fo } for every one who has burnt clay for manure 
knows, that though there be many lumps of the fub- 
*, i ftaoc<? 
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lUnce which they allude to, yet that the mafs of the Pre f 1> ^ r ^j ott 
heap confifts of allies, pvoperly fo called ; but when the < ■■■■ 
tenacity of this foil is confidered (which is one of its 
greateft evils), it will be found, that bricks are an excel- 
lent addition to the foil, to loofen and open its ftubbom 
adhefion. 

«f c Heaps of clay-allies, amounting to many hundreds 
of loads, have been burnt, and applied to great profit on 
this foil. By paring and burning, therefore, you have 
on it the common manure found in vegetable afhes $ 
and you have in addition a fubftance which acts mecha- 
nically. Hitt, who wrote from pra&icc, and abounds 
with many juft obfervations, remarks, < I recommend 
burning of the furface as the cheapeft manure, and moft 
effe&ual of any ; for it not only adds falts to the foil 
(vrhich the burning of grafs roots produces) but it opens 
part of the ftratum of clay next the foil fo much that 
the roots of vegetables can afterwards feed therein ; for 
when the turf of a piece of land has been burnt in 
heaps at four or five yards apart, though all the allies 
be taken away with fome of the earth, and fpread over 
the other parts of the land ; yet neither corn nor turnips 
will grow' fo vigovoufly there, as on thofe places that 
were only opened by heat.” 

Even upon good loams, cn which the praclice is moft 
condemned, this writer fupports it upon the authority 
of liis own experience, as w r ell as upon the experience 
of fomc refpectable farmers. With regard to fandy 
foils, he alleges that he lias feen them alfo improved 
by it in Suilolk and in Cambridgefnire. With re- 
gard to chalk, he obferves, that it is the common me- 
thod of breaking up downs in every part of England. 

On the Cottifwold hills in Glocefterlhirc, it is the com- 
mon 



PRACTICE OP 


J3* 

Reparation mon hulbandry, and often repeated. Iff Hampfiiye 

of Lind. * 

—j and Warwickfhire the fame hufbandry prevails, and the 
fheep walks and warrens on the wolds of the ealt rid- 
ing of Yorklhire and of Lincolnftiire have thus been 
brought mod profitably into culture. With regard to 
peat, he dates, that u whatever variety of fentiments 
there may be for this method on other foils, here there 
can be none. The univerfal pra&ice from tl\e flat fens 
of Cambridgefliire to the fwclling bogs of Ireland, on 
the mountainous moors on the north of England, and on 
the rough fedgy bottoms in almoft every part of the king- 
dom, when frefh lands are broken up by men of real prac- 
tice and obfervation, is to begin by paring and burning.”* 
The following remarks upon the fubject, in the Re- 
port of the Agriculture of the county of Northumber- 
land, by J. Bayley and G. Culley, are worthy of at- 
tention. « Paring and burning is not much praclifed 
in the eadern and northern parts of the county : in the 
middle and fouthern parts it is mod prevalent ; but, 
even there, it is confined to old fwards, and coarfe, 
rough, rufliy, and heathy lands. For the fird breaking 
up of fuch ground, it is certainly very convenient, and 
preferable to any other mode we have ever feen ; but 
though we arc fully convinced of its beneficial ctTe&s 
in fuch fituations, yet we have our doubts whether it 
could be ufed with advantage upon lands that have lain 
a few years in grafs, and that would produce good crops 
of grain immediately on being ploughed out, which is 
not the cafe with coarfe rough heathy lands, or even 
very old fwards on rich fertile foils ; it being found that 
crops on the latter are frequently very much injured by 
, leaping for two or three years, which paring and burn- 
ing entirely obviate, and enfure full crops to the far- 
mer. 
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tntet, who need not be under any apprehenGon of 
foil being ruined by it, provided he purfue the follow* 
ingcourfe: i. Turnips; 2. Oats; 3. Fallow well limed 
for turnips ; 4. Barley fown up with clover and grafs 
feed":, and depaftured with fheep for three or four 
years. It is the injudicious cropping, more than the 
ill cffe&s derived from paring and burning, that has 
been the chief caufe of bringing fuch an odium on this 
practice, which is certainly an excellent one in feme 
iituations, and when properly conducted; but, like the 
fermented juice of the grape, may be too often repeated 
and improperly applied. 

“ The popular clamour agamft this practice, ,1{ that 
it deftroys the foil,” we can by no means admit ; and 
are inclined to believe, that not a Angle atom of foil 
is ab ft rack'd, though the bulk of the fod or turf be 
diminiilied. This arifes from the burning of the roots 
or vegetable lubftances, which, by tins proofs, afford a 
con filler able portion of alkaline falts, phlogiftic or car- 
bonic matter, and probably other principles friendly 
to vegetation ; as we find thofe allies produce abundant 
crops of turnips, which fatten ftock much quicker 
than thofe after any oilier drefling or manure we have 
ever feen; and the fuccceding crops of corn are fo 
very luxuriant as to tempt the injudicious cultivator to 
purfue it too far ; who, for the fake of a temporary 
gain, may be faid to rip it up, as the boy did his 
gool’e that laid golden eggs.” 

In the Annals of Agriculture various inftances are 
exhibited of the fuccefsful ufe of this pra&ice, as well 
as of the abufe of it. In one paper upon the fubjecd * 
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teprrfontihe editor himfelf remarks, when fpeaking of a diftr'itl 
< of Hamplhire which he furveyed, that * c the argument 
commonly heard is, that it leflens the ftaple of a thin 
foil : but fa£ts are clear again ft this ; for if it were 
true, there are foils that would have been much»more 
than leflened, for they would have been all gone cen- 
. turies ago. The practice is known to have been of 
great antiquity, and not to be executed but in propor- 
tion as a turf is formed \ the prefident de la Tour 
d’Aigues ftiowed me lands in Provence that had been 
pared and burnt probably for 2000 years, and he jultly 
ridiculed the idea of walling the foil. The nucltion is, 
whether you Avail rot or burn the vegetable particles ? 
and that method is apparently the belt which produces 
the beft crops- Every man w ith his eves open, in this 
country, will fee the crops given by paring ; the prac- 
tice is the bails of all the good crops I have feen, and 
they have many that w r ou!d do credit to much richer 
countries.” 

John Dalton, Efq. an experienced agriculturifl, in a 
communication addrefled to the Board of Agriculture *, 
exprefles himelf thus : “ The beft method 1 ever found 
of converting grafs-land into tillage is unquestionably 
by paring and burning : you get into a good courfe of 
liulhandry at once, turnips, barley, & c. &c. and it is a 
mere chimera to fupp Die that the foil is diminilhed by 
it. I have myfelf pared and burned the fame field 
twice in the courfe of 1 5 years, and could never dilcover 
that die foil was in the fmalleft degree diminifiied by 
the operation.” 

Upon 
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/Upon tho whole, whatever judgment may be pro* Preparation 
nonnced with Tegard to the practice of paring and bum- ■ 
ing, when applied to lands which have been previoufly^jJJ"^ 
cultivated, there appears to be no doubt, that it is the to jwing 
belt 4>f all modes of breaking up a frefli, rude, and i n g. 
hitherto untouched foil. The only hazard in the per- 
formance of it is, that the men accuftomed to the 
work rarely cut deep enough on peaty foils to de- 
ftroy the ling root and branch. It is better, when 
pra&icable, to plough and burn .the furrow; and, when 
not practicable, to add fomething to the common price 
for having the work done to a greater depth. The 
effeCl of this operation is prodigious on thefe foils ; it 
dcllroys the fpontaneous growth quicker and more ef- 
fectually than any other method : a whole year’s tillage 
and fallowing are inferior in this refpeCh It fumifhes 
a manure which is very well adapted to the nature of 
the ground ; for it has been found on abundance of 
trials, that no manure exceeds the allies of chimnies in 
mountainous countries wherein the furface of thofe 
mountains is the fuel of the people ; a fad that holds 
true in proportion to the depth to which they are dug $ 
the allies of the pure heavy black bog being the belt of 
all. But the lingular advantage of this mode of break- 
ing up is the fuddennefs with which a black moor be- 
comes green under a flour .*£ crop of cabbage, rape, 
or turnip. It may be burnt in a north-call drying wind, 
in the fpring, and in July covered with ufeful vegeta- 
tion. 

It is believed, that the practice of paring and burning 
was originally introduced in fituations in which lime or 
proper fuel for burning limeftone could not readily be 
obtained. It is obferved, however, by a judicious wri- 

Vol. I» E c ter 
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nrepiratum ter in the Annals of Agriculture*, that M experience has 
.proved that the addition of lime to the allies of,'the 
pared furface operates more beneficially than if fpread 
in any other manner. The larger the quantity, the 
greater the efle£t, and probably the greater the' pro* 
port'ioiuil effeft ; that is, fix chaldrons an acre will do 
more than twice the good of three chaldrons \ the che- 
mical effeft both in neutralizing the acids found in all 
thefe foils, and alfo in dellroying the roots left of the 
fpontaneous growth depending in fome mcafure on the 
eftedl taking place fuddenly. It has been known, that, 
eight chaldrons an acre laid on at once, have converted 
a moor to meadow worth 25s. an acre; but the fame 
moor under one chaldron per acre per annum for eight 
years* has not been worth 7s. 6d. an acre. The effect 
of lime on nil foils long in cultivation is problematical, 
and does not anfwer the expence in one cafe in ten ; 
but in new moor lands, the effeft is prodigious and 
hardly credible. Laid on ling mountains without tillage, 
without paring, or other operation than merely cutting 
the ling, and lpreading the lime, fuch moors have been 
changed from is. to 20s. per acre ; but the quantity has 
been 15 and 20 chaldrons per acre. The belt guide in 
laying on lime is the expence ; a prudent man would 
be cautious of going further than 40s. an acre, and at 
the extreme 3I. ; even at 40s. the total expence of the 
improvement will run high.” 

After paring and burning when the allies are fpread, 
which is fuppofed to be in the month of May, the field 
fhould be ploughed true, but lhallow, in order not to 

bury 
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b)r* the aftics too deep ; then harrowed very well till Reparation 

\ ... or Land. 

fir*J and ploughed ihullow again crofs. This, witlf a u— - y — — j 

fecund good harrowing, will mix and incorporate the 

foil and allies fo well, that it is feared y poflible to mifs 

a crop of turnips if any rain at all fall during the month 

of June. 


The molt important point in all attempts to improve Conrfe of 
wafte lands, coniifts of adopting a proper courfe of i.nnroving- 
crops after the land is broke up. r rhis is indeed the watte llinils% 
key (tone of the arch ; and if this object be not attend- 
ed to with lingular care, and correct views adopted con- 
cerning it, the whole improvement will infallibly fail 
in profit, and perhaps prove a ruinous {peculation. It 
ought to be obferved then, that although the ufe of 
lime, or of paring and burning with or without the ad- 
dition of lime, may do much towards the temporary 
production of crops upon a new foil, yet that fuch lli- 
mulating manures mull not be relied on as fources of 
permanent fertility. The great object, therefore, with 
every improver of lands, ought to be to confider well 
in what manner he may moil readily obtain the com- 
mand of large quantities of dung, for the purpofe of 
putting the foil truly and lublbantialiy into good heart 
or condition. If this is not done, lie has only ex- 
changed bad grals for bad crops, and has obtained, no 
real advantage by the change. That courfe #of crops, 
therefore, ought to be adopted, which ail bids the mod 
abundant fubfiitence for a great number of cattle or of 
fhcep. With this view, turnips are the readied re- 
fource, becaufe they luccced well upon a new foil, 
with little or no dung. The turnip crop, therefore, 
which ought always to be the firll after breaking up, 
may be wholly confumed upon the foil by lheep or 
E c 3 calves ; 
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reparation calves : the land will th us be enriched by ' their di’flg 

=»y — / with little trouble or expence. The benefit arifing fipiti 
this mode of proceeding is fo great, that it ought no: to 
terminate with a fingle year, but ought to be followed 
by another crop of turnips during the fecond yeaF, to 
be confumed upon the land in like manner •, and feme 
improvers have even advantageouily proceeded the 
length of taking a third crop of turnips, though proba- 
bly it might prove more advantageous, as the land is 
new dunged, to take a crop of cabbages during the 
third year, always remembering, that the whole dung 
produced by the cattle fed upon this crop, ought to be 
reftored to the new foil. After thefe green crops, the 
land will be in excellent condition for laying down with 
grafs feeds. The moll corre£I mode of fowing grafs 
feeds, in fuch a cafe, no doubt, is to put upon the 
ground no other crop at the fame time with themfelves ; 
but, as barley fucceeds extremely well after turnips, and 
is, at the fame time, in other refpe£ls, the kind of grain 
that is moft advantageoufly ufed along with grafs feeds, 
a crop of barley thinly fow r n may be taken at the fame 
time. 

If the land that has thus been brought under the 
plough forms part of a cold, bleak, and mountainous 
region, the belt plan that can be adopted for rendering 
it profitable, is that which brings it moft fpeedily and 
perfe&ly into condition to become a valuable pafture for 
(heep. When this, therefore, is the objeft in view, 
which in all fuch filiations it ought to be, rye-grafs need 
not be ufed as one of the grafs feeds ; and, at all events, 
a crop of hay ought not to be taken, as this would tend 
to exhauft the foil, and to retard the fpeedy formation 
of a clofe and rich pafture. If the lands, however, are 

in 
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rii Huch a fituation, that they may be expe&ed to bePfeparatio 
ufeii with advantage for the frequent production or > — r _ 
crops of grain, a crop of hay may be taken as increafing 
the quantity of food for cattle, and thereby giving an 
additional command of manure ; and the land may, af- 
ter another year or two, be reftored to tillage. 

5. Forming Ridges . 

The firft: thing that occurs on this head, is to confi- Of ridges, 
dcr what grounds ought to be formed into ridges, and 
what ought to be tilled with a flat furface. Dry foils, 
which fuffer by lack of moifture, ought to be tilled flat, 
which tends to retain moiilure. And the method for 
fuch tilling, is to go round and round from the cir- 
cumference to the centre, or from the centre to the 
circumference. This method is advantageous in point 
of expedition, as the whole is finiflied without once 
turning the plough. At the fame time, every inch of 
the foil is moved, inftead of leaving either the crown 
or the furrow unmoved, as is commonly done in tilling 
ridges. Clay 1 foil, which fuflers by water {landing on 
it, ought to be laid as dry as poflible by proper ridges. 

A loamy foil is the middle between the two mentioned. 

It ought to be tilled flat in a dry country, efpecially 
if it incline to the foil firft mentioned. In a moift 
country, it ought to be formed into ridges, high or 
low according to the degree of moifture and tendency 
to clay. 

In grounds that require ridging, an error prevails, Evils at- 
that ridges cannot be raifed too high. High ridges la- h^miges 
bour under feveral disadvantages. The foil is heaped 
upon the crown, leaving the furrows bare : the crown 
is too dry, and the furrows too wet ; the crop, which 
E e 3 is 
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reparation is always bed on the crown, is more reiulily fliaVc'h 
L.' with the wind, than where the whole crop is of an cfofal 
height ; the half of the ridge is ofu-n covered from ; the 
fun, a difadvantage which is far from being (light in a 
cold climate. High ridges labour under another disad- 
vantage, in ground that has no more level than barely 
fulficient to carry off wateT : they fink the furrows be- 
low' the level of the ground •, and confequcntly retain 
water at the end of every ridge. The furrows ought 
never to be funk below'- the level of the ground. Water 
will more effectually be carried of}' by leflening the 
ridges both in height and breadth : a narrow ridge, the 
crow-n of which is but 1 8 inches higher than the fur- 
row', has a greater Hope than a very broad ridge, where 
the difference is three or four feet. 

Lidges on Next, of forming ridges where the ground hang* 
equities. con p 1( j era j J jy > Ridges may be too deep as well as too 
horizontal : and if to the ridges be given all the ilccp- 
nefs of a field, a heavy ihow'er may do irreparable mif- 
chief. To prevent fuch mifehief, the ridges ought to 
be fo dire&ed crofs the field, as to have a gentle Hope 
for carrying oft' w*atcr (lowly, and no more* In that 
refpecl, a hanging field has greatly the advantage of 
one that is nearly horizontal 5 becaufe, in the latter, 
there is no opportunity of a choice in forming the 
ridges. A hill is of all the bed adapted for directing 
the ridges properly. If the foil be gravelly, it may be 
ploughed round and round, beginning at the bottom 
and aft-ending gradually to the top in a fpiral line. 
This method of ploughing a hill requires little more 
force than ploughing on a level ; and at the fame time 
removes the great inconvenience of a gravelly hill, that 
rains go off too quickly ; for the rain is retained in 

every 
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twiry furrtfw. If the foil be fuch as to require 
rftWes, they may be directed to any flope that is ■— 
proper. 

In order to form a field into ridges that has not been Crooked 
formerly cultivated, the rules mentioned are cafily put nd&cs * 
in execution. But what if ridges be already formed, 
that arc either crooked or too high ? After feeing the 
advantage of forming a field into ridges, people were 
naturally led into an error, that the higher the better. 

But what could tempt them to make their ridges 
crooked ? Certainly this method did not originate from 
defign \ but from the lazinefs of the driver fuffering 
the cattle to turn too haitily, inflead of making them 
finiih the ridge without turning. There is more than 
one difadvantage in this llovenly practice. Firft, the 
water is kept in by the curve at the end of every ridge, 
and fours the ground. Next, as a plough has the lealt 
friction pofiible in a Itraight line, the friction muff. be 
incrcafed in a curve, the back part of the mouldboard 
preffing hard on the one hand, and the coulter pref- 
fing hard on ' 4 the other. In the third place, the 
plough moving in a Itraight line, has the greatelt com- 
mand in laying die earth over. But where the itraight 
line of the plough is applied to the curvature of a 
ridge in order to heighten it by gathering, the earth 
moved by die plough is continually falling back, in 
fpite of the efforts of the moil ikilful ploughman. 

The inconveniences of ridges high and crooked areo'.Itmng- 
fo many, that one would be tempted to apply a reme- nasL ’ s ’ 
dy at any riik. And yet, if the foil be clay, it would 
not be advifablc for a tenant to apply the remedy upon 
a leafe fhorter than two nineteen years. In a dry gra- 
velly foil, the work is not difficult nor hazardous. 

E c 4 When 
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^L^d' 011 Wheii the ridges are cleaved two or three years /iiit- 
f ceflively in the courfe of cropping, the operation opglit 
to be concluded in one fummer. The earth, by reite- 
rated ploughings, fhould be accumulated upon the fur- 
rows, fo as to raife them higher than the crowns : *tfrey 
cannot be raifed too high, for the accumulated earth 
will fubfide by its own weight. Crofs ploughing once 
or twice, will reduce the ground to a flat furface, and 
give opportunity to form ridges at will. r llie fame 
method brings down ridges in clay foil : only let care 
be taken to carry on the work with expedition ; be- 
Caufe a hearty Ihowcr, before the new ridges are form- 
ed, would foak the ground in water, and make the far- 
mer fufpend his work for the remainder of that year at 
leaft. In a ftrong clay, we would not venture to alter 
the ridges, unlefs it can be done to perfeSion in one 
feafon. On this fubjeft Dr Anderfon has the follow- 
ing obfervations *. 

inconveni- “ The difficulty of performing this operation pro- 

rommon thC p er ^y with common implements of hufbandry, and 

methods of obvious benefit that accrues to the farmer from ha- 
, evening. 

ving his fields level, has produced many new inven- 
tions of ploughs, harrows, drags, &c. calculated for 
fpeedily reducing the fields to that ftatc ; none of 
which have as yet been found fully to anfwer the pur- 
pofe for which they were intended, as they all indif- 
criminately carry the earth that was on the high places 
into thofe that were lower ; which, although it may in 
fome cafes render the fuTface of the ground tolerably 
fmooth and level, is ufually attended with inconveniences 

far 


* £JF a y s on Agriculture, vol. i. p. 14 6, 
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£Ar\reater, ior a confiderable length of time, than tbat Pre paratroi 
•V,y, . . . , b of Land, 

whi ;h it was intended to remove. v— - y * 

«\p or experience fufficiently {hows, that even the 
beft vegetable mould, if buried for any length of time comes inert 
fo~Iar beneath the furface as to be deprived of thebe-i^gbu^i 
nign influences of the atmofphcrc, lofes its vis vita , if 
I may be allowed that expreflion ; becomes an inert 
lifclefs mafs, little fitted for nouriihing vegetables 5 afid 
conftitutes a foil very improper for the purpofes of the 
farmer. It therefore behoves him, as much as in him 
lies, to preferve, on every part of his fields, an equal, 
covering of that vegetable mould that has long been 
uppermoft, and rendered fertile by the meliorating in- 
fluence of the atmofphere. But, if he fuddenly levels 
his high ridges by any of thefe mechanical contrivan- 
ces, he of neceflity buries all the good mould that was 
on the top of the ridges in the old furrows ; by which 
he greatly impoveriflies one part of his field, while he 
too much enriches another ; infomuch that it is a mat- 
ter of great difficulty, for many years thereafter, to get 
the field brought to an equal degree of fertility in dif- 
ferent places; which makes it impoflible for the far- 
mer to get an equal crop over the whole of his field by 
any management whatever : and he has the mortifica- 
tion frequently, by this means, to fee the one half of 
his crop rotted by an over-luxuriance, while other parts 
of it are weak and fickly, or one part ripe and ready 
for reaping, while the other is not properly filled ; fo 
that it were, on many occafions, better for him to have 
his whole field reduced at once to the fame degree of 
poomefs as the pooreft of it, than have it in this ftate. 

An almoft impracticable degree of attention in fpread- 
ing the manures may indeed in foine meafure get the 

better 
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Preparation better of this : but it is fo difficult to perform this ^MV>- 
r _ / ‘ * perly, that I have frequently feen fields that had jd^eu 
thus levelled, in which, after thirty years of continued 
culture and repeated draftings, the marks of the old 
ridges could be dillinclly traced when the corn' ft as 
growing, although the fur face was fo level that no 
traces of them could be perceived when the corn was 
oft* the ground. 

“ But this is a degree of perfection in levelling that 
cannot be ufuallv attained by following this mode of 
practice ; and, therefore, is but feldom feen. For all 
that can be expected to be done by any levelling ma- 
chine, is to render the furface perfectly fmooth and 
even in every part, at the time that the operation is 
pet formed : but as, in this cafe, the old hollows are 
iuddenly filled up with loofe mould to a great depth, 
while the earth below the furface upon the heights of 
the old ridges remains firm and compact, the new railed 
earth after a fliort time fub tides very much, while the 
other parts of the field do not fink at all ; fo that in 
a Ihort time the old furrows come to be again below 
the level of the other parts of the field, and the water 
of courfe is fullered in fomc degree to ilagnate upon 
them ; infomuch that, in a few years, it becomes iuv 
cell ary once more to repeat the fame levelling proccfs, 
and thus renew the damage that the farmer lullains by 
this pernicious operation. 

Levelling M On theft* accounts, if the farmer has not a long 
leafe, it will be found in general to be much his inte- 
attempted. reft to leave the ridges as he found them, rather than 
to attempt to alter their direction ; and, if he attends 
with due caution to moderate the height of tliefe old 
ridges, he may reap very good crops, although perhaps 

at 
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a t f a fomewliat greater expence of labour, than }ie Preparation 
wou d have been put to upon the fame field, if it had < „ — 
been'i reduced to a proper level furfacc, and divided into 
ftraight and parallel ridges. 

"^Bul, where a man is fccure of poffefling his ground 
for any confiderable length of time, the advantages that 
he will reap from having level and well laid out fields, 
are fo confiderable as to be .worth purchafing, if it 
Ihould be even at a confiderable expence. But the lofs 
that is fuftainod at the beginning, by this mechanical 
mode of levelling ridges, if they are of confiderable 
height, is fo very great, that it is perhaps doubtful if 
any future advantages can ever fully compenfatc it. 

I would therefore advife, that all this levelling appa- 
ratus Ihould be laid aficlc; and the following more 
efficacious practice be fubflituted in its Head : A prac- 
tice that I have long followed with luccefs, and can 
lafely recommend as the very bell that has yet conic to 
my knowledge. 

" If the ridges have been raifed to a very great r.eft me. 
height, as a preparation for the enfuing operations, 
they may be firft ckvcn % or fealded out, as it is called 
in different places ; that is, ploughed fo as v to lay the 
earth on each ridge from the middle towards the fur- 
rows. But if they are only of a moderate degree of 
height, this operation may be omitted. When you 
mean to proceed to level the ground, let a number of 
men be collected, with fpades, more or fewer as the 
nature of the ground requires, and then fet a plough 
to draw a furrow directly acrofs the ridges of the whole 
field intended to be levelled. Divide tins line into as 
many parts as you have labourers, allotting to each 
.one ridge or two, or more or lefs, according to their 

number. 
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Preparation number, height, and other circumftances. Let /eifen 
t.,— ,i,iof the labourers have orders, as foon as the plouglp'has 
palTcd that part ailigned him, to begin to dig i& the 
bottom of the furrow that the plough has jull made, 
about the middle of the fide of the old ridge, keeping 
his face towards the old furrow, working backwards 
till he comeg to the height of die ridge 5 and then turn 
towards the other furrow, and repeat the fame on the 
other fide of the ridge, always throwing the earth that 
he digs up into the deep old furrow between the ridges, 
that is direclly before him ; taking care not to dig 
deep where he firlt begins, but to go deeper and deeper 
as he advances to the height of the ridge, fo as to leave 
the bottom of the trench he thu3 makes acrofs the 
ridge entirely level, or as nearly fo as polfible. And 
when he has finiflied that part of the furrow allotted to 
him diat the plough has made in going, let him then 
go and finifh in the fame manner his own portion of 
the furrow that the plough makes in returning. In this 
manner, each man performs his own talk through the 
whole field, gradually raifing the old furrows as the 
old heights are depreiled. And, if an attentive over- 
feer is at hand, to fee that the whole is equally well 
done, and that each furrow is raifed to a greater height 
than the middle of the old ridges, fo as to allow for the 
fubfiding of that loofe earth, the operation will be en- 
tirely finifhed at once, and never again need to be re- 
peated. 

w In performing this operation, it will always be pro- 
per to make the ridges, formed for the purpofe of le- 
velling, which go acrofs the old ridges, as broad as pof- 
fible ; becaufe the deep trench that is thus made in each 
of the furrows is an impediment in the future opera- 
tions* 
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tioyri?., as well as the height that is accumulated in the Preparation 
middle of each of thefe ridges ; fo that the fewer there 1 — ■■ 

are of thefe, the better it is. The farmer, therefore, 
will do well to advert to this in time, and begin by 
forcing a ridge by always turning the plough to the 
right hand, till it becomes of fuch a breadth as makes 
it very inconvenient to turn longer in that manner ; 
and then, at the diftance of twice the breadth of this 
new-formed ridge from the middle of it, mark off a fur- 
row for the middle of another ridge, turning round it 
to the right hand, in the fame manner as was done in 
the former, till it becomes of the fame breadth with it j 
and then, turning to the left hand, plough out the in- 
terval that was left between the two new-formed ridges. 

By this mode of ploughing, each ridge may be made of 
40, 50, or 60 yards in breadth, without any great in- 
convenience; for although fome time will be loft in 
turning at the ends of thefe broad ridges, yet as this 
operation is only to be once performed in this manner* 
the advantage that is reaped by having few open fur- 
rows, is more than fufficient to counterbalance it. And, 
in order to moderate the height that would be formed 
in the middle of each of thefe great ridges, it will al- 
ways be proper to mark out the ridges, and draw the 
furrow that is to be the middle of each, fome days be- 
fore you colle& your labourers to level the field ; that 
you may, without any hurry or lofs of labour, clear out 
a good trench through the middle of each of the old 
ridges ; as the plough, at this time, going and return- 
ing nearly in the fame track, prevents the labourers 
from working properly without this precaution. 

“ If thefe rules are attended to, your field will be at 
ctice reduced to a proper level, and the rich earth that 

formed 
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Preparation formed the furface of the old ridges be A ill kept ujfpit 
i— ■ y— , 1 the furface of your field ; fo that the only lofs that the 
poffeffor of fuch ground can fultain by this operation, 
is merely the expence of performing it.” 

Dr Anderfon afterwards makes a calculation 
different expences of levelling by the plough and by 
tlie fpade, in which he finds the latter by far the 
cheapeft method. 

Proper di- Let it be a rule to direct the ridges north and fouth* 
the rid'rcs. if the ground will permit. In this direction* the call 
and welt fides of the ridges, dividing the fun equally 
between them, will ripen at the fame time. 

Narrow It is a great advantage in agriculture, to form ridges 
advaiit*”e. narrov/ » and fo low, as to admit the crowns and fur- 
rows to be changed alternately every crop. 'The foil 
neared the furface is the belt ; and by fuch ploughing, 
it is always kept near the furface, and never buried. 
I11 high ridges, the foil is accumulated at the crown 
and the furrows left bare. Such alteration of crown 
and furrow is cafy where the ridges arc no more bur 
feven or eight feet broad. This mode of ploughing an- 
fwers perfectly well in fandy and gravelly foils, and 
even in loam ; but it is not fafe in clay foil. In that 
foil, the ridges ought to be 12 feet wide, and 20 inches 
high ; to be preferved always in the fame form by call- 
ing, that is, by ploughing two ridges together, begin- 
ning at the furrow that leparates them, and ploughing 
round and round till the two ridges be finiflicd. 13 y 
this method, the feparating furrow is railed a little 
higher than the furrows that bound the two ridges. 
But at the next ploughing, that inequality is corrected, 
by beginning at the bounding furrows, and going 
2 round 
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refund and rdund till the ploughing of the two ridges be Preparatio* 
i i i r • ' of Land, 

completed at the feparating furrow. v 

6. Of Clawing Ground . 

- For this purpofe a new inftrument, termed a drafting Cloning 
harrow, has been introduced by Lord Kaimes, and is 
flrongly recommended *• It is one entire piece like the 5- 
firit of thofe mentioned above, con lifting of feven bulls, 
four feet long each, two and one-fourth inches broad, 
two and three-fourths deep. The bulls are united to- 
gether by flicths, limilar to what were mentioned above* 

The intervals between the bulls being three and three- 
fourths inches, the breadth of the whole harrow is 
three feet five inches. In each bull arc inferted eight 
teeth, each nine inches free below the wood, and di- 
ll-ant from each other fi\ inches. The weight of each 
tooth is a pound, or near i^. The whole is firmly bound 
by an iron plate from corner to corner in the line of the 
draught. The reft as in the harrows mentioned above. 

The li/e, however, is not invariable. The cleaning 
harrow ought to be larger or lefs according as the foil 
is ftifF or free. 

To give this inftrument its full efle£t, Hones of fuch 
a frze as not to pafs freely between the teeth ought to 
be carried oft’, and clods of that fizc ought to be bro- 
ken. The ground ought to be dry, which it commonly 
is in the month of May. 

In preparing for barley, turnip, or other fummer- 
crop, begin with ploughing and crofs ploughing. If 

the 


* In in’s GinlU tmm Farmer ; to which prrfbrinpmv the i»ra.*.l:cu! 
ei* this treat ife is materially indebted. 
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Reparation the ground be not fulficicntly pulverized, let the great 

Qt Land. 

VN - r brake be applied, to be followed fucceflively with the 
figTr. a^3 an< * 2 ^ ^ larrows * 1° foil* rolling may be pro- 
per, once or twice between the afts. Thefe operations 
will loofen every root, and bring fome of them tew# 4 *? 
furfacc. Thi&is the time for the 3d harrow, conduced 
by a boy mounted on one of the Iiorfes, who trots 
finartly along the field, and brings all the roots to the 
furface : there they are to lie for a day or two, till 
perfectly dry. If any Hones or clods remain, they 
mult be carried off in a cart. And now fuccecds the 
operation of the cleaning harrow. It is drawn by a 
Angle horfe, directed by reins, which the man at the 
oppofite corner puts over his head, in order to have 
both hands free. In this corner is fixed a rope, with 
which the man from time to time raifes the harrow 
from the ground, to let the weeds drop. For the fake 
of expedition, the weeds ought to be dropt in a ftraight 
line crofs the field, whether the harrow be full or 
not ; and feldom is a field fo dirty, but that the har- 
row may go 30 yards before the teeth are filled. The 
weeds will be thus laid in parallel rows, like thole of 
hay raked together for drying. A harrow may be 
drawn fwiftly along the rows, in order to fliakc out 
all the dull ; and then the weeds may be carried dean 
off the field in carts. But we are not yet done with 
thefe weeds; inftead of burning, which is the ordinary 
pra£tice, they may be converted into ufeful manure, 
by laying them in a heap with a mixture of hot dung 
to begin fermentation. At firll view, this w r ay of 
cleaning land will appear operofe; but, upon trial, 
neither the labour nor expence will be found immode- 
rate. At any rate, the labour aftd expence ought 
% not 
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not to be nudged; for if a field be once thoroughly Preparati. 

, p ic of Land, 

cleaned, the feafons mult be very crofs, or the farmer » ■■■— 

very indolent, to make it neceflary to renew the ope- 
ration in lefs than 20 years. In the word feafons, a 
£*rr, years pallure is always under command ; which 
effectually deftroys triennial plants, fuch as thiftlcs and 
couch-grafs. 


7. On the Nature of different Kinds of Soils, and the 
Plants proper to each . 

1. Clay, which is in general the ftiffed of all foils, clay foil, 
and contains an untluous quality. But under the 
term clays , earths of different forts and colours are 
included. One kind is fo obdinate, that fcarcely any 
thing will fubduc it; another is fo hungry and poor, 
that it abforbs whatever is applied, and turns it into 
its own quality. Some clays are fatter than others, 
and the fatted are the bed ; fome are more foft and 
flippcry. But all of them retain water poured on 
their furface, where it llagnates, and chills the plants, 
without finking into the foil. The clofenefs of clay 
prevents the roots and fibres of plants from fpreading 
in loarch of nourifimient. The blue, the red, and the 
white clay, if drong, are unfavourable to vegetation. 

The dony and loofer forts are lefs fo; but none of 
them are worth any thing till their texture is fo loofen- 
ed by a mixture of other fubdanccs, and opened, as to 
admit the influence of the fun, the air, and frods. A- 
mong the manures recommended for clay, fand is of 
all others to be preferred ; anti lea land is the bed of all, 
where it can be obtained. This mod cfl’c&ually breaks 
the cohefion. 

The reafon for preferring fea fand is, that it is not 
Vol. I. F f formed. 
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Preparation formed wholly (as moft other fands arc) of ffnall ftone § \ 

1 “ but contains a great deal of calcareous matter in it) 

filch as fliclls grated and broken to pieces by the tide, 
and alfo of falts. The fmaller the land is, the more 
eafily it penetrates the clay ; but it abides lefs timn^» 
it than the larger. 

The next bell land is that waihed down by rains on 
gravelly foils. Thole which are dry and light are the 
worll. Small gritty gravel has alfo been recommend- 
ed by the bell writers on agriculture for thefe foils ; 
and in many inilanccs we have found it to anfwcr the 
purpofe. 

Shell marl, allies, and all animal and vegetable fub- 
ftances, are very good manures for clay but they have 
been found moll beneficial when faiui is mixed with 
them. Lime has been often ufed ; but the writer of 
this fection would not recommend it, for lie never 
found any advantage from it fingly, when applied to 
clays. 

The crops molt fuitablc for fuch lands are, wheat, 
beans, cabbages, and ryc-grafs. Clover feldom fuc- 
ceeds, nor indeed any plants wliofe roots require depth 
and a w ide fpread in the earth. 

3ialky foil. 2 . Chalk. Chalky foils are generally dry and warm, 
arid if there be a tolerable depth of mould, fruitful ; 
producing great crops of barley, rye, peafe, vetches, 
clover, trefoil, burnet, and particularly fainfoin. The 
latter plant fiourilhes in a chalky foil better than any 
other. But if the furface of mould be very thin, this 
foil requires good manuring with clay, marl, loam, or 
dung. As thefe lands are dry, they may be fown earlier 
than others. 

When your barley is three inches high, throw in 

iolb. 
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iolb. of clfiver, or 151b. of trefoil, and roll it well. . The -’rcparat 
next fu miner mow the crop for hay ; feed off the after- 1— 
math with flicep ; and in winter give it a top-drefTing of 
dung. This will produce a crop the fccond fpring, 

“"t.I.icli ihould be cut for hay. As loon as this crop is 
carried oiF, plough up the land, and, in the beginning 
of September, fow three bufhels of rye per acre, either 
to feed oiF with iheep in the fpring or to lhind for har- 
vdl. If you feed it oil', low winter vetches in Augtifl 
or September, and make them into hay the following 
fu miner. Then get the land into as fine tilth as poilible, 
and fow it with lainfoin \ which, with a little manure, 
once in two or three years, will remain and produce 
good crops for 20 years together. 

3. Light poor land, which ieidom produces good T r ?!it pa: 
crops of any tiling till well manured. After it is well ,J, ‘* 
ploughed, fow three bulhels of buck-wlieat, per acre, 
in April or May : When in bloom, let your cattle in 
a few days to eaL oiF the belt, and tread the other 
down; this done, plough in what remains immediate- 
ly. This will loon ferment -ami rot in the ground ; 
then lay it fine, and fow three bulhels of rye per acre. 

If this can be got off early enough, fow turnips ; if 
not, winter vetches to cut for hay. Then get it into 
good tilth, and fow turnip-rooted cabbages, in row's 
three feet apart. This plant feldom fails, if it has 
fullicient room, and the intervals be well horfe-hoed ; 
and you will find it the bell fpring feed for Iheep when 
turnips are over. 

The horfe-hueing will clean and prepare the land 
for lainfoin ; for the lowing of which April is rec- 
koned the belt feafon. The ufual w f ay is to fow it 
broad-caft, four bufhels to an acre 5 but the writer 
F f z prefers 
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P re ^ crs ^ 0W * n S lt m drifts two feet afunder ; for then 
it may be horfe-hoed, and half the feed will be fuffi- 
cient. 

The horfe-hoeing will not only clean the crop, but 
earth up the plants* and render them more luxurfcmu 
and lading. 

If you low it broad-cad, give it a top-drefling in De- 
cember or January, of rotten dung or allies, or, which 
is dill better, of both mixed up in compod. 

From various trials, it is found that taking only one 
crop in a year, and feeding the after-growth, is better 
than to mow it twice. Cut it as foon as it is in full 
bloom, if the weather will permit. The hay will be die 
fweeter, and the drength of the plants lefs impaired, 
than if it dand till the feed is formed, 
light nth 4. Light rich land, being the mod eafy to cultivate 
to advantage, and capable of bearing mod kinds of grain, 
pulfc, and herbage, little need be faid upon it. One 
thing, however, is very proper to be obferved, diat fucli 
lands are the bed adapted to the drill hufbandry, efpe- 
cially where machines are ufed, which require (hallow 
furrows to be made for the reception of the feed. This, 
if not prone to couch-grafs, is the bed of all foils for lu- 
cerne ; which^ if fown in two feet drills, and kept clean, 
will yield an adonifliing quantity of the mod excellent 
herbage. But lucerne will never be cultivated to advan- 
tage where couch-grafs and weeds are very plentiful ; 
nor in the broad-cad method, even where they are not 
fo •, becaufe horfe-hoeing is eflential to the vigorous 
growth of tills plant. 

wjgivland “** ^ oar ^ c rou gh land. Plough deep in autumn; 
when it has lain two weeks, crofs-plough it, and let it 
lie rough through the winter. In March give it another 

good 
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good ploughing ; drag, rake, and harrow it well, toPrcparw 
get out the rubbiih, and fow four bulhels of black oats — -y= 
per acre, if the foil be wet, and white oats if dry. 

When about four inches high, roll them well after a 
mower: This will break the clods; and the fine mould 
falling among the roots of the plants will promote their 
growth greatly. 

Some fow clover and rye-grafs among the oats, but 
this appears to be bad huibandry. If you defign it 
for clover, fow it fingle, and let a coat of dung be laid 
on in December. The fnow and rain will then dilute 
its falts and oil, and carry them down among the roots 
of the plants. This is far better than mixing the 
crops on fuch land, for the oats will exhauft the foil 
fo much, that the clover will be impoveriflied. The fol- 
lowing fummer you will have a good crop of clover ; 
which cut once, and feed the after-growth. In the 
winter plough it in, and let it lie till February : Then 
plough and harrow it well ; and in March, if the foil 
be moift, plant beans in drills of three feet, to admit 
the horfe-hoe freely. When you horfe-hoe them a fe- 
cond time, fow a row of turnips in each interval, and 
they will fuccecd very well. But if die land be ftrong 
enough for fowing wheat as foon as the beans are off, 
the turnips may be omitted. 
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Cl LITRE OF PART1C T1.AR 1’l.ANfS. 


tlmife- 
us plants. 


gumi- 
■us plants 


The articles hitherto infilled on, arc* all of them, pre- 
paratory to the capit.d object of a farm, that nt railing 
plants for the liourifhment of man and of other ani- 
mals. Thefe plants are of two kinds ; culmilcrous and 
leguminous ; differing widely from each other. Wheat, 
rye, barley, oats, ryc-grafs, arc of the full kind : ot 
the other kind are, pcafe, beans, clover, cabbage, and 
many others. 

Culmiferous plants, fays Bonnet, have three fetfi of 
roots. The firit ifl’ue from the feed, and puih to the 
furface an upright Hem ; another fet ifliie from a knot 
in that ftem ; and a tliird from another knot, nearer 
the furface. Ilcnce the advantage of laying feed fo 
deep in the ground as to a fiord fpacc for all the fets. 

Leguminous plants form their roots differently. 
Peafe, beans, cabbage, have flore of fmall roots, all 
iffuing from the feed, like the undermoft fet of culmi- 
ferous roots •, and they have no other roots. A potato 
and a turnip have bulbous roots. Red clover has a 
flrong tap-root. The difference between culmiferous 
and leguminous plants, with rcfpedl to the effects they 
produce in the foil, will he noticed afterwards, in the 
fedtion concerning rotation of crops. As the prefent 
fedtion is confined to the propagation of plants, it falls 
naturally to be divided into three articles : firfl, Plants 

cultivated 
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panic ill 

third, Plants cultivated for leaves. plant* 

I. Plants Cultivated for Fruit . 
i. Wm . at and Rye. 

Anciently when the lummer fallow was almoft the 
only means employed for relloring the exhaufted ferti- 
lity of the foil, this practice was universally adopted 
throughout Europe as a preparation for wheat. In 
France, excepting the Netherlands, the practice ftill 
continues ; and in our own country it is ilill ufed to a 
coniiderable extent. The great lofs, however, both of 
time and labour, which is occafioued by a fuinmer fal- 
low, has induced intelligent huibandmen to make great 
exertions for the purpofe of avoiding the neceility of it, 
as a preparation for this valuable but exhaufting crop. 

For this purpofe, extraordinary tillage and extraordi- 
nary manure have been fubftituted for lummer fallow. 

As it is found, drat wheat does not lucceed fo well, if 
fown on land immediately after dunging, as it does 
when a previous crop is taken after the dung •, an in- 
ducement has thereby been held out, to fubllitute to 
fallows thofe green crops for which the drill huibandry 
is bed adapted. In the neighbourhood of Edinburgh, 
accordingly, a crop of potatoes is frequently made ule 
of initcad of a fallow ; but, as potatoes greatly exhauit 
the foil, this practice is only adopted in confcqucncc of 
the great command of manure which the neighbour- 
hood of die city gives to the farmers. In other intui- 
tions a lefs exhaulting crop muft be ufed. Turnips, 
though otherwife fuitable, are, in the general cafe, ex- 
cluded, becaufc rltey cannot be advantagcoully con- 
F f 4 fumed 
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Culture of fumed till it is too late in the feafon to low whcaf. 
piants. It has frequently been affertcd, that of all the drilled 
w crops, beans are mod valuable as a preparation for 
wheat. An important experiment upon this fubje£fc 
was made bv the duke of Grafton, of which an account* 
is given in a letter from his grace to Mr Young, dated 
in Auguft, 1 799 *. “ Being arrived at the eighth year 

of that experiment, which I undertook at your defire, 
it appears to me that this may be a proper time to com- 
municate to you the refult of the trial, 

« You will Tecolleft, that the objeef w^as to find 
out, Whether that fort of land ufually met with in 
the common fields of Northamptonfhire and the adja- 
cent counties, w r ould or would not bear alternately a 
crop of wheat, and then of beans, and vice verfn of 
beans, and then of xvheat ; after giving it, as in the 
open fields, a light drefling of muck, viz. from twelve 
to fifteen loads per acre every third year, without ren- 
dering the land poorer than when it xvas firfl undertaken. 
In order to ascertain this point as accurately as poiTiblc, 
I pitched upon a field of moderate land, rather of a 
ftifiilh nature ; better than the word, and much infe- 
rior to the beft, in our open fields. The method I 
then purfued was the following : After having manured 
it in the manner fpecified above, I fowed the firft year 
a moiety of the field with wheat, and the other part 
with beans j and every feafon fince I have been chang- 
ing the crops, making them alternate from beans to 
wheat, and from wheat to beans each year, never 
having admitted a fallow. 

It 


* Annals of A^rUnlittre, vol. xxxiii. 
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** It would give me more fat is faction 5f I could hftv.e Cultures 
furnifticd you with the mcafured particulars of each 1 plants, 
^year’s produce from both crops, but unluckily I have * 
miflaid the paper. I can only, therefore, relate from 
memory, that the difference between tliefe crops, and 
thofe of the fame grain on other parts of the farm, was 
not fuch, on an average of thofe years, as would be 
worth regarding. The. third andlixth years, being the 
fartheft from the mucking, were, of courfe, the word 
produce, though not remarkably fo ; and I will venture 
to pronounce, that the crops have kept up, on an ave- 
rage, with the feafons, and have been but little infe- 
rior to the produce of the other fields on my farm. 

My farmer allures me, from accounts he has kept, that 
the beft end of the land, has, on the average, yielded 
four quarters of wheat per acre, and the poorer end 
three quarters and a half. He is further of opinion, 
that the land, in point of heart, is neither improved nor 
worfe, for any agricultural purpofo, than it was when 
firft we began. , According to my judgment, the courfe 
of hufbandry lias rather been favourable to the field ; 
for the thorough hand-hoeing of the bean crop every 
other ipring has rendered it fo clean, that in the pre- 
fent wet year, there is l care el y any weed grown through 
the wheat crop, although it was laid flat five weeks 
ago. 

u I have Hated thefe fa&s as plainly and as clearly 
as I could in order to be underdood, and I leave to 
others to draw their deductions. 

“ This experiment by no means goes to prove that 
there may be no fpots where a dimmer fallow may not 
come into an eligible courfe ; but I think I may 
^ay, that it is not ncceflary for l^nd of a quality like 

mine. 
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Culture of mine. To bring it into practice in the open common 
pa S!; ir ho ids, 1 well know, that many circumstances are to be 
' » coniidered ; and among thefe, l Ihall be alked where 

the farmer is, in filch a cafe, to keep his flieep, as in 
farms of that nature he has lb little paflure, ami 
would be diltreffed was he to lofe the manure from 
the folding of tlieib iheep. This becomes a new t] lic- 
it ion, and deferves cOnfideration. Much, I conceive, 
may be faid upon it ; and, if I miltake not, fomc means 
may be found to obviate the objection. 

“ I omitted mentioning one circumitanco, which may 
merit the attention of a farmer ^ it is this : Whether, 
after the given coat of muck every third year, the wheat 
crop, which preceded that of beans, had a claim to a 
preference to that which was fown after the beans ; 
and here I do not hefitatc to give my opinion in favour 
of the latter. I apprehend, that the hoeing of the 
beans cleared the lands of fuch weeds as might have 
been brought on with the muck, and Hill left the ground 
in good heart for the wheat. 

M I with to add, that a neighbouring farmer has, on fee- 
ing the effect of this culture of mine, carried it into prac- 
tice with a little alteration ; for he has mucked his field 
every fecond year in the winter, and fowed it in fpring, 
with the bean crop preceding that of wheat. Nor has 
he, any more than myfclf, had to complain that the 
bean crop, directly on the mucking, ran fo much into 
height as to weaken the Item, and prevent its being 
properly kidded. Indeed this is the general notion of 
farmers in this part of the country ; taken up, I be- 
lieve, entirely from a groundless tradition, and not at 
all from proof. — P. S. The wheat was cut yefterday, 
and the reapers tell me that it is fair in hand, lighter 

than 
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than lait years, but heavier than that of the feafon be- Culture of 
r „ particuiur 

fore. Plant,. 

»i Upon this interefting fubject of preparing land 
wheat, the molt important difcovery undoubtedly is, 
the ufe of red clover for that purpofe, upon a foil that is 
tolerably open. It binds the foil, and gives f-j it a de- 
gree of tenacity which is extremely fuitable to wheat ; 
at the fame time, that the roots of the plant rotting in 
the earth afford a valuable manure : and in whatever 


way clover may act as a preparation for this grain 
experience leaves no doubt of its beneficial effects. 
'The wheat ought to be town upon the firit year’s clover 
after a (ingle ploughing. To do it every julticc, the 
clover ought to be only once mown. The after crop 
ought to be fed upon the land, which ought not to be 
ovcrllocked with cattle, that a confiderable quantity of 
the green crop may be ploughed in. In the ufe of clo- 
ver, however, fome caution is neceffary. Mr Young 
remarks that u all good farmers in England know, 
from long experience, that the common red clover is no 
friend to clean farming, if town with a fecond or third 


crop of corn. In the couiie, lit, Turnips or cabbages; 
2d, Barley or oats; 3d, Clover; 4th, Wheat; the 
land is kept in garden order. But, if after that fourth 
crop the farmer goes on and lows, 51J1, Barley or oats ; 
6th, Clover ; 7th, Wheat ; the land will be both foul 
and exhaufted. In a word, clover is beneficial to the 
really good and clean farmer, only to the extent of his 
turnips, cabbages, and fallow ; and never ought to be 
fown hut on land previoufly cleaned by thofe hoeing 


crops 
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Culture of crops or fallow. As to fallow, no Frenchman erar 
P Fnnt< ar flakes it but for wheat ; confcquently the culture of cio- 
v * ■ ver is excluded. I have often feen it fown in this courfe • 
id, Fallow; 2d, Wheat; 3d, Barley; 4th, Oats; 
5th, Clover; 6th, Clover; 7th, Wheat; 8th, Oats; 
and the land inevitably full of weeds. 1 may venture 
to afiert, that clover thus introduced or even in courfes 
lefs reprehenfible, but not correO, w ill do more mif- 
chief than good, and that a country is better cultivated 
without than with it. Hence, let the men, emulous of 
the chara&cr of good farmers, confider it as effential 
* to good hufbandrv to have no more clover than they 
have turnips and cabbages, or feme other crop that an- 
fwers the fame end, and never to fow it but with the 
fil'd crop of corn : By thefe means their land w r ill be 
clean, and they will reap the benefits of the culture 
without the common evils. 

“ I have read in fome authors an account of great 
German farmers, having fuch immenfe quantities of 
clover as are fulhcicnt to prove the utter impoflibility 
any preparation : thefe quantities are made a mat* 
ter of boaft. We know, however, in England^ in what 
manner to appreciate fuch extents of clover.” 

As a great part of our iflarid confids of a clayey foil, 
which is the lead of all fuited to green or drilled crops, 
many (kilful farmers are dill of opinion, that upon fuch 
foils the ufe of dimmer fallow cannot with propriety be 
relinquifhcd ; and, as others, from a love of old prac- 
tices, are unwilling in any cafe to relinquifli it, we 
fhall here give a general account of the mode of prac- 
tifing it. 

Fallowing Any time from the middle of April to the middle of 
1 wheat - M a y f the fallowing may commence. The moment 

fhould 
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fhpnld be ch'ofen, when the pround, beginning to dry, Culture of 

0 0 ^ / particular 

has yet fomc remaining foftnefs : in that condition, the plants. 

foil divides eafily by the plough, and falls into fmall ■ ' f 
parts. This is an eflential article, deferving the drift- 
ed attention of the farmer. Ground ploughed too 
wet, rifes, as we fay, whole-fur^ as when pafture- 
ground is ploughed : ivhere ploughed too dry, it rifes 
in great lumps, which are not reduced by fubfequent 
ploughings; not to mention, that it requires double 
force to plough ground too dry, and that the plough is 
often broken to pieces. When the ground is in proper 
order, the farmer can have no excufe for delaying a 
fmgle minute. This firil courfc of fallow mud, it is 
true, yield to the barlcy-fced *, but as the barley-ieed 
is commonly over the firil w T eek of May, or fodner, the 
feafon mull be unfavourable if the fallow cannot be 


reached by the middle of May. 

As day foil requires high ridges, thefe ought to be 
cleaved at the fird ploughing, beginning at the furrow, 
and ending at the crown. This ploughing ought to be 
as deep as the foil w r ill admit : and water-fur rowing 
ought inftamly to follow ; for if rain happen before 
water-furrowing, it iivignat.es in the furrow, neceflarily 
delays the fecond ploughing till that part of the ridge 
be dry, and prevents the furrow from being mellowed 
and roaited by the fun. If this firil ploughing be well 
executed, annua] weeds will rife in plenty. 

About the firil week of Jane, the great brake will 
loofen and reduce the foil, encourage a fecond crop of 
annuals, and raife to the furface the roots of weeds 
moved by the plough. Give the weeds time to fpring, 
which may be in two or three weeks. Then proceed 
to die fecond ploughing about the beginning of July; 

which 
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Culture of which muft be crofs the ridges, in order' to reach 4 11 
^Piiuit s. lF the flips of the former ploughing. By crofs-ploughing 
1 1 the furrows will be filled up, and water-furrowing be 

ftili more neceflary than before. Employ the brake 
again about the 10th of Auguil, to dedroy the annuals 
that have fprung iiiice the lull dining. The deflruc- 
tion of weeds is a capital article in fallowing : yet fo 
blind are people to their filtered, that nothing is more 
common than a fallow field covered with charlock and 
wild muftard, all in flower, and 10 or 12 indies high. 
The field having now received two liarro wings and 
two brakings is prepared for manure, whether lime or 
dung, which without delay ought to be incorporated 
with the foil by a repeated harrowing and a gathering 
furrow. This ought to he about the beginning of Sep- 
tember, and as I0011 after as you pleafe the feed m.;y 
be Town. 

As in ploughing a clay foil it is of importance to pre- 
vent poaching, the hinting furrows ought to be done 
with two horfei in a line. If four ploughs he employed 
in the fame field, to one of them may be allotted the 
care of finiihing the hinting furrows. 

preflmg Loam, being a medium between fand and clay, is 
loam lur 

wheat. of all foils the fitted for culture, and the lead fubjcct 
to chances. It does not hold water like clay j and 
when wet, it dries iboncr. At the fame time, it is 
more retentive than fand of that degree of modi urc 
which promotes vegetation. On the other hand, it i » 
more fubjcct to couch-grafs than clay, and to other 
weeds ; to dedroy which, fallowing is dill more ncccf- 
i'.iry than in clay. 

Beginning the fallow of this kind of foil about the 
firiL of May, or as foou as barley feed is over, take as 
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rfccp a furroV as the foil will admit. Where the Tidges Culture of 
are fo low and narrow as that the crown and furrow can 1 plants!* 
be changed alternately, there is little or no occafion for w 
water-furrowing. Where the ridges are fo high as to 
* make it proper to cleave them, water-furrowing is pro- 
per. The fccond ploughing may he at the diftance of 
five weeks. Two crops of annuals may be got in the 
interim, the firft by the brake and the next by the har- 
row •, and by the fame means eight crops may be got in 
the fcafon. The ground mud be cleared of couch-grafs 
and knot-grafs roots, by the cleaning harrow deferibed 
above. The time for this operation is immediately be- 
fore the manure is laid on. The ground at that time 
being in its loofclt ftatc, parts with its grafs roots 
more freely than at anv other time. After the manure 
is fpread, and incorporated with the foil by braking or 
harrowing, the feed may be fown under furrow, if the 
ground hang fo as eafily to carry off the moifture. 

To leave it rough without harrowing has two advan- 
tages : it is not apt to cake with moifture, and the 
inequalities make a lort of flicker to the young plants 
againft fro ft. But if it lie flat, it ought to be fmoothed 
with a flight harrow 4 after the feed is fown, which will 
facilitate the courfe of the rain from the crown to the 
furrow. 

A fandy foil is too loofe for wheat. The only chance i)reffi»s« 
for a crop is after red clover, the roots of wdiich bind l in(lv ,olI ‘ 
the foil. Rye is a crop much fitter for fund foil than 
wheat ; aiul like wheat, it is generally fown after a dim- 
mer fallow'. 

Laftly, Sow wheat as foon in the month of October t inn* for 
as the ground is ready. When fown a month more 10 ""*' 
early, it is too forward in the fpring, and apt to be hurt 

by 



PRACTICE OF 


Culture of 
particular 
Hants. 


Setting of 
wheat. 


a capital 
improve, 
ment in a- 
gricuhure. 


by froit : when Town a month later, it has not time to 
take root before froit comes on * and froit calls it out 
of the ground. 

Setting of wheat , may be here noticed as being a me- 
thod which by fome is reckoned one of the greatelt im- 
provements in huibandry that took place during the 
late century. It feems to have been firll fuggeiled by 
planting grains in a garden from mere curiofity, by 
perfons who had no thought or opportunity of extend- 
ing it to a lucrative purpofe. Nor w r as it attempted on 
a larger icule, tiil a little farmer near Norwich began 
it upon lefs than an acre of land. For tw r o or three 
years only a few followed his example ; and thefe were 
generally die butt of their neighbours merriment for 
adopting lo lingular a practice. They had, however, 
confiderably better corn and larger crops than their 
neighbours : this, together with the laving in feed, en- 
gaged more to follow them : while fome ingenious per- 
fons, obl'erving its great advantage, recommended and 
publilhed its utility in the Norwich papers. Thefe re- 
commendations had their c fleet. The curiofity and 
inquiry of the Norfolk farmers (particularly round Nor- 
wich) were excited, and they found fuilicient reafon 
to make general experiments. Among the rclt was 
one of the largcft occupiers of land in that county, who 
fet 57 acres in one year. His fuccefs, from the vifible 
fuperiority of his crop, both in quantity and quality, 
was fo great, that the following autumn he fet 300 
acres, and has continued the practice ever fince. This 
noble experiment cftablilhed the practice, and was the 
means of introducing it generally among the intelligent 
farmers in a very large dillrict of land ; there being 
few who now fow any wheat, if they can procure hands 
1 to 
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to fct it. It has been generally obferved, that although Culture 03 
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the fct crops appear very thin during the autumn and • plants. 

winter, the plants fide- (hoot and fpread prodigioufly in 

the fpring. The ear3 are indifputably larger, without 

any dwariifli or fmall corn ; the grain is of a larger 

bulk, and fpecifically heavier per bufhel than when 

fown. 

The lands on which this method is particularly pro- 
fperous, are either after a clover ftubble, or on which 
trefoil and grafs feeds were fown the fpring before the 
laft. Thefe grounds, after the ufual manuring, are Method, 
once turned over by the plough in an extended flag or 
turf, at ten inches wide ; along which a man, who is 
called a dibbler , with two letting-irons, fomewhat big- 
ger than ramrods, but confidently bigger at the lower 
end, and pointed at the extremity, flops backwards 
along the turf, and makes the holes about four inches 
a funder every way, and an inch deep. Into thefe holes 
the droppers (women, boys, and girls) drop two grains, 
which is quite iullicient. After this, a gate bullied 
with thorns is drawn by one horfe over the land, and 
clofes up the holes. By this mode, three pecks of 
grain are iuflicient for ail acre ; and being immediately 
buried, the grain is equally removed trom vermin or the 
powet of frofl. The regularity of its riling gives the 
belt opportunity of keeping it dear from weeds, by 
weeding or hand-hoeing. 

Whcat-fctting is a method peculiarly beneficial when peculiar 
corn is dear 5 and, if the fealbn be favourable, may be advailta S e * 
pra&ifed with great benefit to the farmer. Sir Tho- 
mas Beevor of Iicthcl-Hail in Norfolk, found the pro- 
duce to be two bufliels per acre more than from the 
wheat which is fown \ but having much lefs fmall corn 
Vol. I. G g intermixed 
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Plants, fetches a higher price, to the amount generally of two 
Shillings per quarter. . 

This method, too, faves to the farmer and to the 
public fix pecks of feed wheat in every acre ; which, if 
nationally adopted, would of itfelf afford bread for 
more than half a million of people. 

Add to thefe confiderations, the great fupport given 
to the poor by this fecund harvdt, as it may be called, 
which enables them to difeharge their rents and main- 
tain their families without having recourfe to the pa- 
rilh. — The ex pence of fetting by hand is now reduced 
to about fix (hillings per acre ; which, in good wea- 
ther, may be done by one dibbler, attended by three 
droppers, in two days. This is five {hillings per day ; 
of which if the dibbler gives to the children fixpence 
each, he will have himfclf three (hillings and fixpence 
for his day’s work, which is much more than he can 
poflibly earn by any other labour fo eafy to himfelf* 
But put the cafe, that the man has a wife who dibbles 
with him, and two or three of his own children to drop 
to him, you fee his gains will then be prodigious, and 
enough to enfure a plenty of candidates for that work, 
even in the lead populous parts of the country. 

It is, however, u be obferved with regard to this 
method, that in feaions when feed-corn is very cheap, 
or the autumn particularly unfavourable to the pradtice, 
it mult certainly be lcflened. In light lands, for initance, 
a very dry feed time prevents dibbling \ as the holes 
made with the inftruments will be filled up again by 
the mould as fall as the inltrument is withdrawn. So, 
again, in a very wet feafon, on ftrong and (tiff clays, 
the feeds in the holes cannot be well and properly co- 
vered 
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vcrcd by the bullies drawn over them. But thefe ex- Culture of 

' , , . . , , particular 

tremcs or dry and wet do not often happen, nor do Piants. 
they affeft lands of a moderately confiftent texture, or 1 

both light and heavy foils at the fame time ; fo that the 
general pra&ice is in fa& never greatly impeded by 
them. 


Propagating of wheat by dividing and t ratify planting its Propaga- 
roots. In the Philofophical Tranfactions for 1768, wc^ 0 ^^. 
meet with a very important experiment, of which thedivdins 
following is an abftraft. On the 2d of June 1766, Mr 
C. Miller lowed fomc grains of the common red wheat ; 
and on the 8th of Auguft a fingle plant was taken up 
and feparated into 18 parts, and each part planted fe» 
parately. Thefe plants having puihed out feveral lide- 
Ihoots, by about the middle of September; fome of 
them were then taken up and divided, and the reft of 
them between that time and the middle of Oifober. 


'This fecond divifion produced 67 plants. Thefe plants 
remained through the winter, and another divifion of 
them, made between the middle of March and the 12th 
of April, produced 500 plants. They were then di- 
vided no further, but permitted to remain. The plants 
were in general ftronger than any of the wheat in the 
fields. Some of them produced upwards of ? ioo cars 
from a fingle root. Many of the ears meafured feven 
inches in length, and contained between 60 and 70 


grains. 

The whole number of ears which, by the procofs 
above mentioned, were produced from one grain of 
wheat, was 21,109, which yielded three pecks and three 
quarters of clean corn, the weight of which was 471b. 
7 ounces ; and from a calculation made by counting the 
G g 2 number 
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Culture of number of grams in an ounce, the whole number 
particular . _ 

Plants, grains was about 576,840. 

" By this account we find, that there was only one ge- 
neral divifion of the plants made in the fpring. Had a 
fecond been made, Mr Miller thinks the number of 
plants would have amounted to 2000 inftead of 500, 
and the produce thereby been much enlarged. 

The ground was a light blackifli foil, upon a gra- 
velly bottom ; and, confcquently, a bad foil for wheat. 
One half of the ground was well dunged, the other 
half had no manure. There was, however, not any 
difference difcoverable in the vigour, or growth, or 
produce, of the plants. 

It muft be evident, that the expence and labour of 
fetting in the above manner by the hand, will render it 
icarcely practicable upon a large fcale fo as to be pro- 
ductive of any utility. A correfpondent of the Bath So- 
ciety, therefore, (Robert Bogle, Efq. of Daldowin, near 
Glafgow, with a view to extend the practice, has pro- 
Mftho'l P 0 ^ the ufe of the harrow and roller until fomc bet- 
prniKjif'cli'y ter implements be invented. This method occurred to 
* 1 him from attending to the practice ufual with far- 
mers on certain occafions, of harrowing their fields af- 
ter the grain is fprung up. Upon inveftigating the 
principles upon which thefe practices are founded, he 
found them confined merely to that of pulverizing the 
earth, without any attention to Mr Miller's do&rine. 
They faid, “ that after very h,eavy rains, and then ex- 
ceflive dry weather, the furface of their lands was apt 
to be caked, the tender fibres of the young roots were 
thereby prevented from pufhing, and of courfe the 
vegetation was greatly obihru&ed \ in fuch inftances, 
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. „ particulu 

Plants. 

Thefe principles he acknowledges to be well founded, 
fo far as relates to pulverizing ; but contends, that the 
benefit arifing from harrowing and rolling is not derived 
from pulverizing entirely, but alfo from fubdividiug and 
enabling the plants to tiller (as it is termed), or fide- 
(lioot. “ The harrow (he obferves) certainly breaks the 
incruftation on the furface, and the toller crumbles the 
clods ; but it is alfo obvious, that the harrow removes 
a great many of the plants from their original Rations ; 
and that if the corn has begun to tiller at the tune it is 
ufed, the roots will be, in many inftances, fubdivided, 
and then the application of my fyltcm of diviiibility 
comes into play. The roller then ferves to plant the 
roots which have been torn up by the harrow.” 

But on this the Society obferve, that the teeth of a Obj^ioir, 
harrow are too large to divide roots fo fmall and tena- 
cious as are tliofe of grain ; and whenever fucli roots 
(however tillered) (land in the line any tooth makes, 
they will, if fmall, be only turned on one fide by the 
earth yielding to their lateral preffure, or, if large, the 
whole root will probably be drawn out of the ground. 

The principal ufes, therefore, derived from harrowing 
and rolling thefe crops are, opening the foil between 
the plants, earthing them up, breaking die clods, and 
clofing the earth about their roots. 

In a fubfequent letter, Mr Bogle, without conteft- 
ing thefe points, further urges die fcheme of propaga- 
ting wheat by dividing and tranfplanting its roots. “ I 
have converted (fays he) much with many pra&icai 
farmers, who all admit that my plan has the appearance 
not only of being pra&ical, but advantageous. I have 

G g 3 alfe 
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Culture of alfo fecn, in the ninth number of Mr Yoifng's Aiirtc r « 
P piants. ar of Agriculture, the account of an experiment which 
1 ftrongly corroborates my theory. It was made by the 
Rev. Mr Pike , of Edmonton. From this, and other 
experiments which have been made tinder my own eye, 
I foreiee clearly, that the fyftem is practicable, and 
will certainly be productive of great benefit, fliould it 
Praftiyab!- become general. Bufides the laving of nine-tenths of 
feht me af- feed hi the land fown broad-call, other very important 
ferted. advantages will attend the fetting out of wheat from a 
feed-bed : fuch as an early crop ; the certainty of good 
crops; rendering a fummcr-fallow unneccllaiy ; Caving 
dung ; and having your wheat period iy free from weeds 
without either hand or horfo-hoeing, Five hundred 
plants in April produced almoft a bulhel of grain. My 
gardener fays, he can fet one thoufand plants in a day, 
which is confirmed by the opinion of two other gar- 
deners. Mr Miller found no difference in the produce 
pf what was planted on lands that had dung, and on 
what had none, except where the land was improper 
for wheat at all.” 


Bath Socie 
ty’s ohfur- 
vations 


On this letter w'c have the following note by the fo-r 
ciety : “ Mr Bogle will fee, by the Society’s premium 
book this year, that by having offered fcvcral premiums 
for experiments of the kind he fo earneftly recom- 
mends, we wifh to have his theory brought to the teft 
of practice. Our rcafon for this, as w'ell as for print- 
ing Mr B’s letter, was rather to excite dccifive trials 
by ingenious perfons, than from any expectation of the 
practice ever becoming a general one. General, in- 
deed, it never can be. A fuflicient number of hands 
cpuld not be found to do it. Unkindly feafons at the 
time of tranfplanting and dividing the roots would fre- 
quently 
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ntly endanger and injure, if not deftroy, the crdps. Culture < 
But admitting the mode generally practicable, we very Giants* 
much doubt whether all the advantages he has enume- Y 
rated would be derived from this mode of culture. 

Why fliould dividing and tranfplanting the roots of 
wheat caufe the crop to be early, or afford a certainty 
of its being a good one ? We cannot think that left 
manure is neceflary in this method than either in drill- 
ling or broad-caft ; nor can we by any means admit, 
fuch crops would 1 be perfectly free from weeds with- 
out either hand or horfe-hoeing.’ We readily agree 
with Mr Bogle, that by this mode of culture on a ge- 
neral fcale*, an immenfe quantity of feed-corn would be 
annually faved to the nation ; and in this, we believe, 
the advantage, were it practicable, would principally 
confift.” 

Upon the fame fubjeCt, and that of harrowing all Further oi 
kinds of corn, we are informed, Mr Bogle afterwards ^JJ 10 * 15 
communicated to the Society his thoughts more at Bogle, 
large, together with authentic accounts which were 
made at his inltance, and which were attended with 
very great fuccefs. Thefe mull undoubtedly be re- 
garded as of very great importance, and accordingly 
the Society, conceiving his fyftem may be attended 
with conliderable advantages if brought into general 
practice, have given, at the end of their third volume, 
a few of his leading principles. Mr Bogle Hates, 
i. That he has known many inftances of very great 
crops having been obtained by harrowing fields of corn 
after they were fprouted > and therefore recommends 
the pra&ice very warmly. 

2 . That he has alfo received an authentic account of 
<?g4 


one 
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Plants.** by ploughing the field. 

*-***— *** 3. On the iyftem of tranfplanting, he ftates, that a 

very great proportion of the feed will be faved, as a 
farmer may have a nurfery, or fmall patch of plants, 
from which his fields may be fupplied ; he calculates 
that one acre will yield plants fufficient for 100 acres. 

4. That a very great increafe of crops may be ob- 
tained by this method, probably a double crop, nay 
perhaps a triple quantity of what is reaped either by 
drilling or by the broad-caft hufbandry. 

5. That a great part of the labour may be perform* 
ed by infirm men and women, and alfo by children, 
who are at prefent fupported by the parifh charity; 
and that of courfe the poor’s rates may be confidently 
reduced. 

6. That the expcnce will not exceed from 20s. to 
30s. per acre, if the work be performed by able-bodied 
men and women ; but that it will be much lower, if 
that proportion of the work which may be done by 
employing young boys and girls ftioukl be allotted to 
them. 

7. That in general he has found the diltance of nine 
inches every way a very proper diftance for fetting out 
the plants at ; but recommends them to be tried at 
other fpaces, fuch as < 5 , 8, or even 1 2 inches. 

8. That he conceives an earlier crop may be obtain- 
ed in this manner than can be obtained by any other 
mode of cultivation. 

9. That* a clean crop may alfo be procured in this 
way; becaufe if the land be ploughed immediately be- 
fore the plants are fet out, the com will fpring much 
quicker from the plants than the weeds will do from 

their 
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growth of the weeds. Plants. 

10. That luch lands as arc overflowed in the winter* w mmmmi 

and fpring, and are of courfe unfit for fowing with 

* wheat in the autumn, may be rendered fit for crops of 
wheat by planting them in the fpring, or even in the 
l'ummer. 

11. That he has known inftances of wheat being 
tranfplanted in September, O&obcr, November, Febru- 
ary, March, April, and even as late as the middle of 
May, which have all anfwered very well. 

1 2. That he has known an early kind of wheat fown 
as late as the middle of May, which has ripened in very 
good time ; and from that circumftance he conceives, 
if the plants fhould be taken from that early kind, the 
feafon of tranfplanting might be prolonged at leaft till 
the I ft of July, perhaps even later. 

13. That he has reafon to think wheat, oats, and 
barley, are not annuals, but are perennials, provided 
they are eaten down by cattle and flieep, or are kept 
low by the feythe or fickle ; and are prevented from 
fpindling or coming to the ear. 

14. That one very prevalent motive with him in 
profecuting this plan, is, that he is of opinion it may 
enable government to devife means of fupporting the 
vagrant poor, both old and young, who are now to be 
met with everywhere, both in towns and in the country, 
and who arc at prefent a burden on the community: 
but if fuch employment could be ftruck out for them, a 
comfortable fubfiftence might be provided for them by 
means of their own labour and induftry ; and not only 
fave the public and private charitable contributions, but 
may alfo render that clufs of people ufeful and profit- 
able 
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Cultm-e of able fubje&s *, inftead of their remaining in a ufeh?.~ 
^Pbnts. ar wretched, and perhaps a profligate and vicious courfe 
F of life. 

Laftly, Mr Bogle has hinted at a Secondary obje£t 
which he has in view, from this mode of cultivation, 
which he apprehends may in time, with a fmall degree 
of attention, prove extremely advantageous to agricul- 
ture. — It is, that, in the fird place, the real and intrin- 
fic value of different kinds of grain may be more ac- 
curately ascertained, by making a companion of it with 
a few plants of each kind fet out at the fame time, 
than can be done when fown in chills or broad-cad ; 
and when the moil valuable kinds of wheat, oats, of 
barley, are difcovered, he dates, that in a very (hoTt 
time (not exceeding four or five years) a fuificient. 
quantity of that valuable kind may be procured to fup- 
ply the kingdom with feed from a Angle grain of each 
kind ; for he calculates, that 47,000 grains of wheat 
may be produced by divisibility in two years and three 
months. 

Obfcrya- Upon thefe propofitions the Society obferves, “That 
Bath So. although Mr Bogle appears to be too fangume m his. 
wcty ’ expe&ations of feeing his plan realized in general prac- 
tice , it certainly merits the attention of gentlemen far- 
mers. We wifli them to make fair experiments, and re- 
port their fuccefs. All grand improvements have been, 
qnd ever will be, progrefiive. They mud neceifarily 
originate with gentlemen \ and thence the circle is ex- 
tended by almod imperceptible degrees over provinces 
and countries. At all events, Mr Bogle is judly en- 
titled to the thanks of the Society, and of the public, 
for the great attention he has paid to the fubje&.” 

There^is perhaps no part of Great Britain where 

wheat 
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gjieat is dultivated to more perfe&ion than * in Culture of 
Norfolk. Mr Marfhal informs us, that the fpecies 
raifed in that county is called the Norfolk red . and * 
weighs heavier than any other which has yet been in-^eatia 
troduced, though he owns that its appearance is much* 0 ^ 1 ** 
againft the aiTcrtion, it being a long thin grain, re- 
fembling rye more than well-bodied wheat. About 15 
or 20 years ago a new fpecies was introduced, named 
the Kentifij cojh ; againft which the millers were at firft 
very much prejudiced, though this prejudice is now got 
over. A remarkable circumftance refpecling this grain 
is, that though upon its introdu&ion into the county 
the coJIj or hulk, be perfectly white, yet fucli is the 
power either of the foil or of the mode of cultivation 
to produce what the botanifts call varieties , that the 
grain in queftion is faid to lofe every year fomewhat of 
the whitenefs of its hulks, until they become at laft 
equally red with thofe of the former kind. The 
fouthern and fouth-ealtem parts of the county general- 
ly enjoy a ftronger and richer foil than the more norths 
erly, and therefore arc more proper for the cultivation 
of that fpecies of grain. In the northern parts are 
fome farms of very light foil, where the farmers fow 
only a fmall quantity of wheat \ and thefe light lands 
are called barley farms . 

The greateft part of the wheat in Norfolk is fown Surrrffion 
upon a fccond year’s ley : fometinies it is fown upon^” 0 ®** 
a firft year’s ley ; fometimes on a fummer fallow ; af- 
ter peas, turnips, or buck liarvefted or ploughed un- 
der. The practice adopted by thofe who are looked 
upon as fuperior huibandmen in the county of Norfolk 
is as follows : The fecond year’s leys having finiflied 
the bullocks, and brought the flock cattle and horfes 

through 
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through the fore part of fummer, and the* firft yeA> ■ 
leys having been made ready to receive his (lock, the 
farmer begins to break up his old land or ley ground 
by a peculiar mode of cultivation named rice-balking y 
in which the furrow is always turned toward the un- 
ploughed ground, the edge of the coulter palling al- 
ways clofe by the edge of the flag laft turned. This 
is done at firft with an even regular furrow ; opportu- 
nity being taken for performing the operation after the 
furface has been moiftened by a fummer (hower. In 
this ftate his fummer leys remain until towards the end 
of harveft, when he harrows and afterwards ploughs 
them acrofs the balks of the former ploughing, bring- 
ing them now up to the full depth of the foil. On 
this ploughing he immediately harrows the manure,, 
and ploughs it in with a (hallow furrow. The effects 
of this third ploughing are to mix and effcdually pul- 
verize the foil and manure ; to cut off and pulverize the 
upper furfaces of the furrows of the fecond ploughing ; 
and thus, in the mod cffedtual manner, to eradicate or 
fmother the weeds which had efcaped the two former 
ones. Thus it lies until the feed time, when it is har- 
rowed, rolled, fown, and gathered up into ridges of 
fuch width as the farmer thinks molt proper. Thofc 
of fix furrows are molt common, though fome very 
good farmers lay their wheat land into four-furrow, and 
others into ten-furrow ridges 5 <c which laft (fays our 
author) they execute in a ftyle much fuperior to what 
might be expedited from wheel-ploughs.” They excel, 
however, in the fix-furrow ploughing; of which Mr 
Marfhal gives a particular account. When ploughing in 
this manner, they carry very narrow furrows 5 fo that a 
fix-furrow ridge, fet out by letting the off-horfc return in 
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feet eight or nine inches. 

When wheat is cultivated after the firft year’s ley, l-p r J 
the feed is generally fown upon the flag or furrow 
turned over. After peafe, one or two ploughings are 
given ; the other parts of the management being the 
fame with that after the fecond year’s ley already men- 
tioned. After buck harvefted he feldom gives more 
than two, and fometimes but one, ploughing. In the 
former cafe he fpreads his manure on the ftubble, and 
ploughs it in with a (hallow furrow; harrows, rolls, 
fows, and gathers up the foil into narrow work. The 
manure is in like manner fpread on the ftubble after 
once ploughing, and the feed is then fown among the 
manure ; the whole ploughed in together, and the foil 
gathered up into narrow ridges, as if it had undergone 
the operations of a fallow. An inconvenience attend- 
ing this pra&ice is, that the buck which is neceffarily 
fhed in harvefting fprings up among the wheat, and 
becomes a weed., to it, at the fame time that the rooks, 
if numerous, pull up both buck and wheat, leaving (Se- 
veral patches quite bare. This is obviated in a great 
meafure by firft ploughing in the manure and felf-fowit 
buck with a (hallow furrow , in confequcnce of which 
the buck vegetates before the wheat. 

It is likewife a favourite pra&ice with the Norfolk 
farmers to raife wheat after buck ploughed under. They 
plough under the buck by means of a broom made of 
rough bullies fixed to the fore tackle of the plough be- 
tween the wheels, which bears down the plant with- 
out lifting the wheels from the ground. Sometimes, 
when the buck is ftrong, they firft break it down with 
a roller going the fame way that the plough is intend- 
ed 
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Culture ofed to go ; afterwards a good ploughman will cover* . 
^I?ants. ar fo effectually that fcarce a ftalk can be feen. Some- 
* ~ ' times the furface of the ground is left rough, but it is 

more eligible to harrow and roll it. The practice of 
fummer-fallowing leldom occurs in Norfolk 5 though 
fometimes, when the foil has been much worn down by 
cropping, and overrun by weeds, it is efieemed a judi- 
cious practice by many excellent hulbandmen, and the 
practice feems to be daily gaining ground. After turnips 
the foil is ploughed to a moderate depth, and the feed 
fown over the firll ploughing : but if the turnips be 
got in early, the weeds are fometimes lirlt ploughed 
in with a lhallow furrow, and the feed ploughe d under 
with a fecond ploughing, gathering the foil into narrow 
ridges. 

Manuring With regard to the manuring of the ground for 

the ground * 

in Norfolk wheat in Norfolk, that which has been recently clayed 

or marled is luppofcd to need no other preparation 
any more than that which has received 1 5 or 20 loads* 
of dung and mould for turnips; the hr it year’s ley 
having been teathed in autumn, and the fecond fed 
off. Where the foil is good, and the wheat apt to 
rmi too much to Itraw, it is the practice of fume judi- 
cious farmers to fet their manure upon the young clo- 
ver, thereby depriving the wheat in fome degree of its 
ranknefs; but it is molt common to fpread it upon 
the broken ground ; or, if the feed be fown upon the 
turned furrow, to lpread it on the turf and plough it 
under ; or to fpread it on the ploughed furface, and 
harrow it in with the feed as a top-dreffing. A fmaller 
quantity of manure is generally made ufe of for 
wheat than for turnips. From eight to ten cart loads 
(as much as three horfes can conveniently draw) are 

reckoned 
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g;tkoned fuificient for an acre ; three or four chaldroAs CnltuTc of 
of lime to one acre, or 40 bufhels of foot to the fame P 
quantity of ground *, or about a ton of rape-cake to * * 

three acres. 

In this county they never begin to fow wheat till Time of 
after the 17th of October, and continue till the bc- low!n5% 
ginning of December, fometimes even till Chridmas, 

They give as a reafon for this late fowing, that the 
wheat treated in this manner is lefs apt to run to draw 
than when fown earlier. The feed is generally pre- 
pared with brine, and candied in the ufual manner with 
lime. The following method of preparing it is faid 
to be effectual in preventing the fmut. “ The fait is of prep* 
diffolved in a very fniall quantity of water, barely fuf-™ l £^ 
ficient for the purpofe. The lime is flaked with this 
folution, and the wheat candied with it in its hotted 
date, having been previoufly moidened with pure wa- 
ter.” According to our author’s obfervation, the 
crops of thofe farmers who ufe this preparation are in 
general more free from fmut than thoic who make ufe 
of any other. 

The practice of dibbling or fetting of wheat has not Yr c tlm<5 «* 
as yet become general throughout Norfolk, the common l0Win £- 
broad-cad method being ufually followed, except on the 
Suffolk fide of the county. Some few make ufe of dib- 
bling and fluting rollers ; but drilling is almod entirely 
unknown, notwithflanding the great aptitude of foil 
for the practice. Ploughing in the feed under furrow 
is the favourite mode of the Norfolk farmers, and is 
performed in the following manner : “ The land having ? 0lifr ^: nff 
been harrowed down level, and the furface rendered tl,! ‘ iee |* 
fmooth by the roller, the head ploughman (if at leifure) v - dc- 
marks out the whole piece in narrow flips of about a'~ lbed * 

ftatute 
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Culture of ftatute rood in width. This he does by hanging up**? 

P plant!*. ir plough in fuch a manner, that no part of it except the 
heel touches the ground 5 and this makes a fure mark 
for the feedfman, which lie cannot by any means 
miftake. In cafe the ploughs are all employed, the 
feedfman himfelf marks the ground, by drawing a piece 
of wood or other heavy body behind him. Mr Mar- 
ihal prefers this to the Kentifli method of fetting up 
flicks in the form of a lane, as being lefs liable to pro- 
duce millakes. 

Inftruinents In thofe places where wheat is dibbled, they make 
wheat de- ? ufc lTOn inllrumeiits for the purpofe. The afting 
feribed. part is an egg-fhaped knob, fomewhat larger than a 
pigeon’s egg ; the fmalier end is the point of the dibble, 
the larger having a rod of iron rifing from it about half 
an inch fquare, and two feet and a half long \ the head 
being received into a crofs piece of wood refembling 
the crutch of a fpade or Ihovel, which forms the handle 
The dibbler ufes two of tliefe inltruments, one in each 
hand ; and, bending over them, walks backward upon 
the turned furrows, making two rows of holes in each 
of them. Thofe rows are ufually made at the diilancc 
of four inches from each other ; the holes being two 
and a half or three inches diftant, viz. four in each 
length of the foot of the dibbler. The great art in 
making thcle lies in leaving them firm and fmootli in 
the fides, fo that the loofe mould may not run in to fill 
them up before the feeds are depofited. This is done 
by a circular motion of the hand and wrift ; making a 
ferrti-revolution every ftrokc 5 the circular motion begin- 
ning as the bit enters, and continuing until it is entire- 
ly difengaged from the mould. The operation is not 
perfett unlefis the dibbles come out clean and wear 

s bright. 
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^ight. It fs fomewhat difficult to make the holes ft Culture of 
equal diilances ; but more efpecially to keep the two P } lants” 
ftraight and parallel to each other, fome pra&ice being T 
required to guide the inftruments in fuch a manner as 
to correfpond exaftly with each other ; but though 
couples have been invented to remedy this inconve- 
nience to keep them at a proper diftance, the other 
method is Hill found to be preferable. A middling 
workman will make four holes in a fecond. One dib- 


bler is fufficient for three droppers ; whence a man 
and three children are called a fet . The dibbler car- 
ries on three flags or turned furrows ; going on fome 
yards upon one of the outiide furrows, and returning 
upon the other, after which he takes the middle one ; 
and thus keeps his three dibblers conftantly employed, 
and at the fame time is in no danger of filling up the 
holes with his feet. The droppers put in two or three 
grains of wheat into each hole ; but much time and 
patience is neceflary to teach them to perform the bu- 
finefs properly and quickly. An expert dibbler will 
hole half an acre in a day; though one third of an 
acre is ufually reckoned a good day’s work. The feed 
is covered by means of a bufh harrow ; and from one 
hulhel to fix pecks is the ufual quantity for an acre. 
Notwithftanding the advantages of faving feed, as well 
as fome others which arc generally reckoned undeni- 
able, it is here afferted by fome very judicious farmers, 
that dibbling of wheat on the whole is not Teally a pro- 
fitable practice. It is particularly faid to be produc- Ob jeftlons 
five of weeds unlefs dibbled very thick : which indeed ' 
may probably be the cafe, as the weeds ajre thus al- dibbling, 
lowed a greater fpace to vegetate in* Mr Marihal him- 
fclf is of opinion, that u the dibbling of wheat ap- 
Vol* I. H h pears 
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Culture of pears to be peculiarly adapted to rich deep foils, 
P Planti. ai which three or four pecks dibbled early may fpread 
¥ fufficiently for a full crop ; whereas light, weak, ihal- 
low foils, which have lain two or three years, and have 
become grafly, require an additional quantity of feed, 
and confequently an addition of labour, otherwife the 
plants are not able to reach each other, and the graf- 
fes of courfe find their way up between them, by 
which means the crop is injured and the foil rendered 
foul.” 


Culture of The fame author has likewile given an account of 
the midland the method of cultivating wheat praef ifed in other En r 
diftritf' gjyh coun tics. In the midland diftrift, including part 
of Staffordlhire, Derbyfhire, Warwick, and Leiceiler- 
(hire, we are informed that the fpecies ufually fown is 
that called Red Lammas , the ordinary red wheat of 
the kingdom : but of late a fpecies named the EJfex 
dun , fimilar to the Kentijh white cojh of Norfolk, and 
the HertfordJIjire brown of Yorkfhirc, has been coming 
into vogue. Cone-wheat, formerly in ufe in this di- 
ftrict, is now out of fafliion. Spring wheat is cultiva- 
ted with remarkable fucceis, owing principally to the 
time of fowing ; viz. the clofe of April. Our author 
was informed by an excellent farmer in tliefe parts, 
that by fowing early, as in the beginning of March, 
the grain was liable to be fhrivelled, and the ftraw to 
be blighted \ while that which was fown towards the. 
end of April, or even in the beginning of May, pro- 
duced clean plump corn. At the time he vifited this 
coupty, however, it feemed to be falling into difre- 
putej though he looks upon it, in fome fituations, 
efpecially in a turnip country, to be eligible. In the 
ordinary fuccelfion in this part of the kingdom, wheat 


comes 
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£ Jnes after oats ; and there is perhaps nine-tenths of Culture of 
the wheat in this diftridt fown upon oat-itubble. Our 
author has alfo feen a few examples of wheat being ¥ mi 
fown upon turf of fix or feven years leying ; and feve- 
ral others on clover ley once ploughed, as well as fome 
after turnips. The belt crops, however, produced in 
this, or, as he thinks, in any other diilricl, are after film- 
mer fallow. The time of fowing is the month of Oc- 
tober, little being fown before Michaelmas > and in a 
favourable feafon, little after the elofe of the month. 

Much feed is fown here without preparation. When 
any is made ufe of, it is the common one of brine can- 
died with lime. The produce is very great, the me- 
dium being full three quarters per acre, fometimes 
four or five ; and one farmer, in the year 1784, had 
on 50 acres of land together, no lefs than 45 bufhels 
per acre. J 

In the Vale of Gloucefler, the cone -wheat, a variety in the Vale 
of the triticum turgid um, is cultivated, as well as the £^ ,louu ^ 
lammas and fpring wheats. It is not, however, the 
true cone wheat which is cultivated here, the ears being 
nearly cylindrical ; but our author met with the true 
fpecies in North Wiltihire. Beans in this country are 
the common predeceflors of wheat, and fometimes 
peafe; but here the farmers cultivate wheat upon every 
fpecies of foil. The time of fowing is in November 
and December, and the feed is thought to be fown in 
foflicient time if it is done before Chriftmas. In this 
country it is thought that late fown crops always pro- 
duce better than thofe which are fown early ; but Mr 
Marihal accounts for this by the valt quantity of weeds 
the latter have to encounter, and which the late fown 
crops efcape by reafon of the weaknefs of vegetation at 
III12 tlut 
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Culture of that time of the year. The produce, however, through 
P pia*t! ar out the Vale of Gloucester, is but very indifferent. — 
¥ Setting of wheat is not pracrifed, but hoeing univer- 
fally. — In harvefting, Mr Marfhal obferves, that the 
grain is allowed to (land until it be unreafonably ripe, 
Remark.^ and that it is bound up into very fniall {heaves. The 
ihcavts. practice of making double bands is unknown in this di- 
ftri£t \ fo that the {heaves are no bigger than can be 
contained in the length of (ingle draw. The inconve-* 
niences of this method are, that the crop requires more 
time to ftook, load and unload, and ftack : the advan- 
tages are, that the trouble of making bands is avoided ; 
and that if rainy weather happens to intervene, the fmall 
(heaves dry much fooner than the large ones. Here the 
crop is cut very high, the ftubble and weeds being 
mown off in fwaths for litter foon after the arop is cut ; 
and fometimes fold as high as 5s. per acre. — Mr Mar- 
fhal is at a lofs to account for the little quantity pro- 
duced in this country : it being hardly poilible to derive 
it from the nature of the foil, almoft all of it being pro- 
per for the cultivation of the grain. 

In the Cotf- Among the Cotfwold hills of Gloucefter the lammas 

wold hills. , . . r 1 

and cone wheats are town ; and a new variety ot the 
latter was raifed not long ago by picking out a (ingle 
grain of feed from among a parcel. The body is very 
long and large, but not lightly.—' The Cotfwold hills 
are almoft proverbial for early fowing of wheat. The 
general rule is to begin ploughing in July, and fowing 
the firfl wet weather in Auguft * fo that here the feed- 
time and harveft of wheat coincide. If, in confequcnce 
of this early fowing the blade becomes rank in autumn, 
it is fuppofed to be proper to cat it down by putting a 
large flock of (heep upon it at once. Eating it in fpring 
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& confidered as pernicious. It is ufually weeded with 
fpud-hooks; not hoed, as in the Vale. One inflance, 
however, is mentioned by our author, in which a very 
thin crop full of feed-weeds hoed in autumn with un- 
common fuccefs, occurred in the pra&icc of a fuperior 
manager in this diftri£t ; as well as others in which 
wheat has been weeded in autumn with great advan- 
tage. He alfo here met with a well authenticated in- 
ftance of the good effect of cutting mildewed wheat 
while very green. “ A fine piece of wheat being lodged 
by heavy rains, and being foon after perceived to be in- 
fected with the mildew, was cut, though ftill in a per- 
fectly green Hate ; namely, about three weeks before 
the ulual time of cutting. It lay fpread abroad upon 
the ftubblc until it became dry enough to prevent its 
caking in the fhcaf ; when it was bound and fet up in 
fliocks. The refult of this treatment was, that the grain, 
though fmall, was of a fine colour, and the heavielt 
wheat which grew upon the fame farm that feafon ; 
owning, no doubt, to the thinnefs of its (kin. What ap- 
pears much more remarkable, the draw was perfeCUy 
bright, not a fpeck upon it. — In this part of the coun- 
try, the produce of wheat is fuperior to that in the 
Vale 5 but Mr Marlhal is of opinion, that the foil is 
much more fit for barley than wheat. 

In Yorkfhire, though generally a grafs land country, 
and where of confequence corn is only a fecondary con- 
cern, yet feveral kinds of wheat are cultivated, particu- 
larly Zealand , Downy , Kent, Common White, Hertford - 
(hire Brown , Yellow Kent , Common Red . All thefe are 
' varieties of winter wheat ; befides which they cultivate 
alfo the /firing or fummer wheat . Here our author makes 
feveral curious obfervations concerning the railing of *w- 
H h 3 rieiict 
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Culture of riches of plants. w It is probable, fays he, that time fra*— 

P pSnts. ar tlie fame effeft upon the varieties of wheat and other 

grains as it has on thofe of cultivated fruits, potatoes, 

tions on rai- and other vegetable productions. Thus to produce an 
ling va- or r 

rieties of early pea, the gardener marks the plants which open 
plants. fi r ft * mt0 bloflbm among the mod early kind he has in 
cultivation. Next year he fows the produce of thofe 
plants, and goes over the coming crop in the manner 
he had done the preceding year, marking the earlier of 
this early kind. In a fimilar manner new varieties of 
apples are railed, by choofing the broadeft leaved plants 
among a bed of feedlings rifmg promifcuoufly from pip- 
pins. Hufbandmen, it is probable, have heretofore 
been equally induftrious in producing frefh varieties of 
corn ; or whence the endlefs variety of winter wheats ? 
If they be naturally of one fpecies, as Linnaeus has 
deemed them, they muft have been produced by cli- 
mate, foil, or induftry ; for although nature fports with 
individuals, the induftry of man is requilitc to raife, 
eftablifli, and continue a permanent variety. The only 
inftance in which I have had an opportunity of tracing 
the variety down to the parent individual , has occurred 
to me in this diftrift. A man of acute obfervation, 
having, in a piece of wheat, perceived a plant of un- 
common ftrength and luxuriance, diffufing its branches 
on every fide, and fetting its clofely-furrounding neigh- 
bours at defiance ; marked it \ and at harveft removed 
it feparately. The produce was 15 ears, yielding 604 
grains of a ftrong-rbodied liver-coloured wheat, differ- 
ent, in general appearance, from every other variety he 
had feen. The chaff was fmooth, without awns, and 
of the colour of the grain 5 the draw flout and reedy, 
*JTiefe 604 grains were planted fingly, nine inches afun-r 

der, 



A CHI CULTURE. 


der, filling about 40 fquare yards of ground, on a clO- 
ver Hubble, the remainder of the ground being fown 1 plants, 
with wheat in the ordinary way ; by which means ex- * T 
traordinary trouble and deftruftion by birds were avoid- 
ed. The produce was two gallons and a half, weigh- 
ing 2o.Vlb. of prime grain for feed, befides fome pounds 
of feconds. One grain produced 35 ears, yielding 1235 
grains ; fo that the fecond year’s produce was fufficient 
to plant an acre of ground. What deters farmers from 
improvemcMits of this nature is probably the mifchie- 
voufnefs of birds : from which at harveft it is fcarcely 
poflible to prefervc a fmail patch of corn, efpecially in 
a garden or other ground fituated near a habitation ; 
but by carrying on the improvement in a field of corn 
of the fame nature, that inconvenience is got rid of. 

In this fituation, however, the botanift will be appre- 
henfive of danger from the floral farina of the furround- 
ing crop. But from what obfervations I have made, I 
am of opinion his fears will be groundlefs. No evil of 
this kind occurred, though the cultivation of the above 
variety was carried on among white wheat. But this 
need not be brought as an evidence : it is not uncom- 
mon here to fow a mixture of red and white wheats to- 


gether 5 and this, it is confidently aflerted, without im- 
pairing even the colour of either of them. The fame 
mode of culture is applicable to the improvement of va- 
rieties , which perhaps would be more profitable to the 
hulbandman than railing new ones, and more expedi- 
tious.” 


In Yorklhire the very fingular preparation of feed Preparation 
wheat prevails which we formerly mentioned, viz. the w ith arfc- • 
fteeping it in a folution of arfenic , as a preventive of lllc * 
fmut. Marlhal was informed by one farmer, that he 

H h 4 had 
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Culture of h a d made ufe of this preparation for 20 years with fuc- 
Plants, ccfs, having never during that long fpace of time fuf- 
* fered any fenfible injury from fmut. Our author feems 
inclined to believe the efficacy of this preparation ; but 
thinks there may be fome reafon to apprehend danger 
in the ufe of fucli a pernicious mineral, either through 
the careleflhefs of fervants, or handling of the feed by 
the perfon who fows it. The farmer above mentioned, 
however, during all the time he ufed it, never experi- 
enced any inconvenience either to himfelf, the feedf- 
man, or even to the poultry; though tliefe lad, we 
fhould have thought, would have been peculiarly liable 
to accidents from arfenicated feed. The preparation is 
made by pounding the arfenic extremely fine, boiling 
it in vrater, and drenching the feed with the decoction. 
“ In ftrictnefs, fays Mr Marfhal, the arfenic fhould be 
levigated fufficiently fine, to be taken up and walked 
over with water, reducing the fediment until it be fine 
enough to be carried over in the fame manner. The 
ufual method of preparing the liquor is to boil one 
ounce of white arfenic, finely powdered, in a gallon 
of water, from one to two hours ; and to add to the 
deco&ion as much water or dale urine as will iticreafe 
the liquor to two gallons. In this liquor the feed is, 
or ought to be, immerged, dirring it about in fucli a 
manner as to faturate effe&ually the downy end of each 
grain. This done, and the liquor drawn off, the feed 
is confidered as fit for the feed bafket, without being 
candied with lime, or any other preparation. A 
buihel of wheat has been obferved to take up about a 
gallon of liquor. The price of arfenic is about 6d. 
per pound ; which, on this calculation, will cure four 
quarters of feed. If no more than three quarters 

bq 
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he # prcpared with it, the coft will be only a farthing Culture of 
per bulhel; but to this mud be added the labour p plinth 
of pounding and boiling. Neverthelcfs, it is by much * ^ 

the clieapell, and perhaps, upon the whole, adds 
Mr Marflv.il, the beft preparation we are at prefent 
acquainted with. In this county it is believed, that a 
mixture of wheat and rye, formerly a very common 
crop in thefe parts, is never affefted with mildew ; but 
our author does not vouch for the truth of this ai- 
fertion. 

We mull not here omit to take notice of a new mode Wheat and 
of cultivating wheat contrived by Mr E. Walker of fowntoge- 
Harply, Norfolk; which mode of culture we fliall alfo ther * 
afterwards have occafion to notice when we come to 
treat of the culture of turnips. Mr Walker thus ex- 
plains his mode of procedure in a letter addreffed to the 
publifher of the Annals of Agriculture *. 11 I fow in 

broad-caft, after the turnips have been once hoed, two 
bufhcls of wheat or two bufliels of rye per acre ; and 
then hoe the fyme in with the fecond hoeing : if it be 
hoed by the day it may be beft, as it will be better 
done by the fliort ftrokes or cuts witli the hoes than 
otherwife. It is recommended to be done foon after the 
firft hoeing, for many reafons : It becomes a fine her- 
bage, and keeps the land very clean, without any injury 
to the turnips, or to the wheat or rye. 1 began to feed 
In laft September, the turnips, &c. the firft of the month, 
and lhall continue till all arc done. I have fed off with 
all forts of itock mixed, and have drawn out the turnips 
in lines to let the hurdles, as is ufual, and fed off the 

turnips 


* Vol. is. 



PRACTICE OP 


* 9 ° 

Culture of turnips and growing com in wet and dry weather ; but 
giants.' 1 F find that dry weatheT, and (heep, is the propereft time 
1 v ■ ' and (lock ; and that iheep and light beads are the beft 
for light lands, which, on the whole, this method will 
greatly improve. 

u All my experiments have been made without 
mucking, or any manure ; for the turnip and wheat 
crop ; and on thofe parts where I have fed off at the 
time it has been dry weather, though with all forts of 
dock mixed and drawing as above, I have grown at 
the rate of five coomb of wheat per acre, and at the 
rate of eight coomb of rye per acre ; and feme was ai- 
med totally dedroyed by feeding off in wet weather, 
as I was determined not to defid, that I might know 
the bad or good effects from feeding off the turnips with 
the corn in different weather, as well as the different 
months ; all which I (hall be able to give information 
of next year, to thofe who wilh to know. I find the 
feed nearly worth the cod of the feed corn, which is a 
material confi deration in cafe you plough the land for 
barley or other fummer coni ; but if the wheat or rye 
Hands a crop to your mind, it will do better to harrow 
it h* the fpring, at which time you may fow your grafs 
feeds, which I find anfwer very well ; or plough the 
dubble early in the autumn, and fow with clover or 
other feeds.” 

The well-known author of the Annals of Agricul- 
ture has given a farther account of this method of cul- 
tivation. The idea which led to Mr Walkers experi- 
ments was this : Wheat requires a certain degree of 
diffnefs and compaftnefs in the foil upon which it is 
reared. Of this compa&ncfs, fandy foils are apt to be 
deficient in proportion to the degree of tillage they re- 


ceive. 



AGRICULTURE. 


49 * 

cetve. Hence it occurred to Mr Walker, that Culture off 
wheat could be fown without any ploughing at all, 
there would be a better chance of a crop upon certain v mmmti 
foils, than after the moft expenfive fyftem of tillage* 
Accordingly, in 1784, he executed his fcheme on fix 
acres of turnips, which were fed during the fucceeding 
winter by bullocks and fheep, like the reft of his tur- 
nip fields, without making the leaft diftin&ion on ac- 
count of the wheat that had been fown and was grow- 
ing among them. It is known, that turnip land, when 
fed off, is left highly manured and much trodden ; and 
the queftion was, whether the firft of thefe circumflances 
would not counterbalance the laft ? and, whether even 
the treading itfelf might not prove advantageous ? The 
fuccefs juftified the proje£t, and, in 1785, Mr Walker 
extended it to 35 acres, a part of which was fown with 
rye. The management was the lame as before ; the 
wheat did better than the rye, and the beft crop was 
where the turnips were eaten in the drieft weather. 

I11 1786, the fame culture was extended to 70, and in 
1797, to 100 acres, with complete fuccefs-, but the 
crop was not better than that raifed in the common 
way, though in general as good. The effect of this 
mode of culture, or the profit arifing from it, confifted 
chiefly in this, that upon a farm of 600 acres, the 
labour of five horfes was faved, and at the time of 
the barley-ifowing, when all his neighbours were in the 
greateft hurry, he was at his eafe quietly Itirring his 
turnip fallows. The chief difficulty attending this mode 
of cultivating wheat arofe from the wetnefs of the fea- 
fon at the time of feeding, as the ground was apt to be 
too much trodden and poached, particularly when the 
crop of turnips was very large fo as to keep the cattle 

long 
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Culture of long upon them. On the contrary, in dry or froily 
P p*avt«! 11 weather nothing of this kind happened. The greater 
* the crop of turnips, and the more treading that occurred, 
the crop of wheat feemed afterwards to profper the bet- 
ter. In a wet feafon, however, the evil arifmg from the 
treading was dimmilhed when fheep alone without bul- 
locks were introduced to confume the turnips. Under 
this huibandry, the following rotation was ufed : Two 
years grafs put in among the whcat-flubble, ploughed 
once, and harrowed both in autumn and fpring with the 
whole dung of the farm ; Third year, oats ; Fourth tur- 
nips ; Fifth, wheat. 

2 . Oats- 

Effrcl of As winter-ploughing enters into the culture of oats, 
tillid land. we mu ^ remind the reader of the efl’edt of froft upon 
tilled land. Providence has negle&ed no region in- 
tended for the habitation of man. If in warm climates 
the foil be meliorated by the fun, it is no lefs meliora- 
ted by froft in cold climates. Froft ads upon water, by 
expanding it into a larger fpace. Froft has no effed 
upon dry earth; witnefs land, upon which it makes 
no impreflion. But upon wet earth it ads mod vigo- 
roufly ; it expands the moifture, which requiring more 
fpace puts every particle of the earth out of its place, 
and feparates them from each other. In that view, 
froft may be confidcred as a plough fuperior to any 
that is made, or can be made, by the hand of man : 
its adion reaches the minuted particles ; and, by di- 
viding and feparating them, it renders the foil loofc 
and friable. This operation is the mod remarkable in 
tilled land, which gives free accefs to froft. With re- 
fped to clay foil in particular, there is no rule in huf- 

. bandrv 
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bamlry morc’elTential than to open it before winter in 'Culture of 
hopes of froft. It is even advifablc in a clay foil to plants, 
leave the ftubble rank ; which, when ploughed in be- ¥ ' 

fore winter, keeps the clay loofe, and admits the froft 


into every cranny. 

To apply this do£trine, it is dangerous to plough 
clay foil when wet ; becaufe water is a cement for clay, 
and binds it fo as to render it unfit for vegetation. It 
is, however, lefs dangerous to plough wet clay before 
winter than after. A fucceeding froft corre&s the bad 
effe&s of fuch ploughing; a fucceeding drought in- 
creafes them. 


The common method is, to fow oats on new-plough- Culture e>i 
ed land in the month of March, as foon as the ground 0,lt5, 
is tolerably dry. If it continues wet all the month of 
March, it is too late to venture them after. It is much 
better to fummer-fallow, and to fow wheat in the au- 
tumn. But the preferable method, efpecially in clay 
foil, is to turn over the field after harveft, and to lay it 
open to the influences of froft and air, which leflen the 
tenacity of clay, and reduce it to a free mould. The 
furface-foil by this means is finely mellowed for the re- 
ception of die feed ; and it would be a pity to bury it by 
a fecoud ploughing before fowing. In general, the 
bulk of clay foils are rich ; and fkilful ploughing with- 
out dung, will probably give a better crop, than un- 
fkilful ploughing with dung. 

* Hitherto of natural clays. We muft add a word of 
carfe clays which are artificial, whether left by the 
fea, or fweeped down from higher grounds by rain. 

The method commonly ufed of drefling carfe clay for 
oats, is, not to ftir it till the ground be dry in the 
Spring, which leldom happens before the lit of March, 

and 
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Culture of and the feed is fown as foon after as the ground is iaf* 
1? Mants. ar ficiently dry for its reception. Froft has a (Wronger ef- 
* * fe& on fuch clays than on natural clay. And if the field 

he laid open before winter, it is rendered fo loofe by 
froft as to be foon drenched in water. The panicles at 
the fame time are fo fmall, as that the firlt drought in 
fpring makes the furface cake or cruft. The difficulty 
of reducing this cruft into mould for covering the oat- 
feed, has led farmers to delay ploughing till the month 
of March. But we are taught by experience, that this 
foil ploughed before winter, is looner dry titan when 
the ploughing is delayed till fpring \ and as early fow- 
ing is a great advantage, the objection of the lupcrficiid 
crufting is eafily removed by the firft harrow above dc- 
feribed, which will produce abundance of mould for 
covering the feed. The ploughing before winter not 
only procures early fowing, but has another advantage : 
the furface-foil that had been mellowed during winter 
by the fun, froft, and wind, is kept above. 

The dreffing a loamy foil for oats d lifers little from 
dreffing a clay foil, except in the following particular, 
that, being lefs hurt by rain, it requires not high ridges, 
and therefore ought to be ploughed crow r n and furrow 
alternately. 

Where there is both clay and loam in a farm, it is 
obvious, from what is faid above, that the ploughing 
of the clay after harveft ought firft to be defpatehed. 
If both cannot be overtaken that feafon, the loam may 
be delayed till the fpring with lefs hurt. 

Next of a gravelly foil ; which is the reverfe of clay, 
as it never fullers but from want of moHturc. Such a 
foil ought to have no ridges ; but to be ploughed circu- 
larly from the centre to the circumference, or from the 

circumference 



AGRICULTURE. 


cupumferenSe to the centre. It ought to be tilled af 7 Culture of 
ter harveft : and the firll dry weather in fpring ought P plants** 
to be laid hold of to fow, harrow, and roll j which will * 
preferve it in fap. 

The culture of oats is the fimpleft of all. That 
grain is probably a native of Britain : it will grow on 
the word foil with very little preparation. For that 
realoti, as already noticed, before turnip was introdu- 
ced, it was always the firit crop upon land broken up 
from the ftate of nature. 

Upon fuch land, may it not be a good method, to 
build upon the crown of every ridge, in the form of 
a wall, all the furf ace-earth, one fod above another, 
as in a fold for iheep ? After Handing in tikis form 
ail the fummer and winter, let the walls be thrown 
down, ami the ground prepared for oats. This will fe- 
curc one or two good crops ; after which the land may 
be dunged for a crop of barley and grafs-feeds. This 
method may anfwcr in a farm where manure is fcarce. 

In Norfolk this kind of grain is much lefs cultiva- Norfolk 
ted than barley •, and the only fpecies obferved by of oat** 10 * 1 
Mr Marihal is a kind of white oat, which grows quick- 
ly, and feeras to be of Dutch extraction. Oats are 
cultivated occafionally on all kinds of foils, but more 
eipecially on cold heavy land, or on very light, unpro- 
ductive, heathy foils. They mod frequently fucceed 
wheat, or ley ground barley : " but (fays our author) 
there are no eftablilhed rules refpecting any part of the 
culture of this time-ferving crop.” The culture oi 
the ground is ufually the fame with that of barley ; the 
ground generally undergoing a winter fallow of three 
or four ploughings, though fometimes they are fown 
after one ploughing. They are more commonly fown 

above 
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Gilture of above furrow than barley. The feed-time is made 
*HantI. ar fubfervient to that of barley* being fometimes fooner 
an< j fometimes later tlian barley feed-time : and Mr 
Marfhal obferves, th.it lie has lbnictimes fecn them 
fown in June ; it being obfervable, that oats fown late 
ripen earlier than barley fown at the fame time. The 
quantity of feed in Norfolk is from four to five bulhels 
per acre 5 but he does not acquaint us with the pro* 
ducc. He mentions a very Angular method of culture 
Method of fometimes praefifed in this county, viz. ploughing down 

ploughing . * , 

down oat5 # the oats after they begin to vegetate, but before they 
have got above ground : which is attended with great 
fuccefs, even though the ground is turned over with a 
full furrow. By this method weeds of every kind are 
deftroyed, or at leaft checked in fuch a mariner as to 
give the crop an opportunity of getting above them. 
As the porofity communicated to the foil is excellently 
well adapted to the infant plants of barley ; that gram 
probably might frequently receive benefit from this 
operation. 

Wild oats In the Vale of Gloucester, Mr Marfhal obferves, 
the Vale of that the wild oat is a very troublefome weed, as well 
Gloucester. as ] n Yorkfiiire ; and he is of opinion, that it is as 
truly a native of Great Britain as any other arable 
weed, and is perhaps the mod diflicult to be extfP- 
pated. It will lie a century in the foil without lofing 
its vegetative quality. Ground which has lain in a 
date of grafs time immemorial, both in Gloucefter and 
Yorkfiiire, has produced it in abundance on being 
broken up. It is alfo endowed M'ith the fame ieem- 
ingly inftin&ive choice of feafons and ftate of the foil 
as other feeds of weeds appear to have. Hence it is 
exceffively difficult to be overcome 5 for as it ripens 
f before 
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before any crop of grain, it fheds its feeds on the foil, 
where the roughnefs of its coat probably fecures it Plants, 
from birds. The only methods of extirpating this v * 
plant arc fallowing, hoeing, and hand weed big, where 
the laib is pra&icable, after it has (hot its panicle. 

No oats are cultivated in the Vale of Gloucefter ; Oats not 

cultivated 

though the wild oat grows everywhere, as already faid. i n the Vale 
Mr Marfhal is of opinion that the foil is better adapted ^ louctf “ 
to oats than to barley. The reafon he afligns for the 
preference given to the latter is, that in this part of 
the country the monks were formerly very numerous, 
who probably preferred ale to oaten cake. — He now, 
however, recommends a trial of the grain on the ftrong- 
er cold lands in the area of the Vale, as they feldom 
can be got fuflicientlv fine for barley. The fodder 
from oats he accounts much more valuable than that 
from barley to a dairy country ; and the grain would 
more than balance in quantity the comparative differ- 
ence in price. 

In the midland diftricl the Poland oat, which was Cultivation 
formerly in vogue, has now given place to the Dutch land di/ 1 * 
or Friejlaml kind. It is conflantly Town after turf ; one 
ploughing being given in February, March, or April. 

The feed-time is the latter end of March and begin- 
ning of April, from four to feven bufhels an acre ; 
the produce is in proportion to the feed, the medium 
being about fix quarters. 

In Yorkfhire the Friefland oats are likewife prc-inYork* 
ferred to the Poland, as affording more llraw, and be- *Mre. 
ing thinner lkinned than the latter. The Siberian , or 
Tartarian oat, a fpeeics unnoticed by Linnaeus, is like- 
wife cultivated in this country : the reed oat is known, 
but has not yet come into any great eftimation. The 
Vol. I. I i grain 
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Experiment 
on black 
oats. 


f grain is light, and the draw too ready to be afl'cCted 
by cattle. 

Oats arc particularly cultivated in the wcltern divi- 
fion of the Vale of Yorkfhire; where the foil is chiefly 
a rich fandy loam* unproductive of wheat. Five or 
lix bulhels, or even a quarter of oats, arc fomctinies 
Town upon an acre ; the produce from feven to ten 
quarters. In this country they are thrafhed in the 
open air, and frequently even upon the bare ground, 
without even the ceremony of interpofmg a cloth. The 
reafons afligncd for this ieeniingly ltrange practice are, 
that if pigs cud poultry he employed to eat up the 
grain which efcapes the broom, there will be little or 
no wafte. Mere the market is always very great for 
new oats, the manufacturing parts of Welt Yorklliirc 
ufing principally oat-bread. f rhe only objection to 
this practice is the chance of bad weather ; but there 
is always plenty of ltraw to cover up the thrafhed corn, 
and it is found that a little rain upon the draw does 
not make it lefs agreeable to cattle, 
r In an experiment made by Mr Bartley* near Bridol, 
upon black oats, we are informed that he had the pro- 
digious incrcafe of 98} Winclieder buihels from four 
on the acre : the land was a deep, mellow, fandy loam. 
It had carried potatoes the former year, and received 
one ploughing for a winter fallow. Another plough- 
ing was given it in February, and the feed was fown on 
the 27th and 28th of the month. The fuccefs of the 
experiment was fuppofed to be owing partly to the 
early fowing and partly to a good deep tillage. 

3. Barley. 


# Bath Papers, vol. iv. p. aSi. 
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3. Barley. 


Cu'tt'rc of 
particular 
1'hnts. 


Tins is a ail mi ferous plant that requires a mellow ^ uIture of 
foil. Upon that account, extraordinary care is requi- barley, 
fite where it is to be fowu upon clay. The land might 
to be ilirred immediately after the foregoing crop is 
removed, which lays it open to be mellowed bv the 
frolt ami air. I 11 that view, a peculiar fort of plough- 
ing has been introduced, termed nlb'm^i by which the Rilling* 
greatoit quantity of furface poflible is ex poled to the 
air and frolt. The obvious objection to this method 
is, that half of the ridge L left unmoved. And to ob- 
viate that ebjee lion,' the following method is offered, 
which moves the whole foil, and at the fame time ex- 
pofes the fi.ne quantity of furface to the frolt and air. 

As foon as the former crop is oil" the held, let the a 
ridges he gathered with as deep a farrow as the foil 111, ln ° 1 ^ 
will -admit, beginning at the crown ami ending at the 
furrows. This ploughing loofens the whole foil, giv- 
ing free accels'to the air and frolt. Siam after, begin 
a feconJ ploughing in the following manner : Let the 
field be divided by parallel lines ends the ridges, with 
intervals of thirty feet or ft). Plough once round an 
interval, beginning at the edges, and turning the earth 
toward the middle of the interval ; which covers a foot 
or fo of the ground formerly ploughed. Within that 
foot plough another round fimilar to the former •, am!, 
after that, other rounds, till the whole interval he ii- 
uifhcd, ending at the middle, lnflcad of beginning at 
the edges, and ploughing toward the middle, it will 
have the fame cftc& to begin at the middle, and to 
plough toward the edges. Plough the other intervals 
in the fame manner. As by this operation the furrows 

1 i 2 of 



op 


PRACTICE OP 


Culture ci' of the ridges will be pretty much filled up, let them 
? Plants!* be cleared and water-furrowed without delay. By this 
w method, the field will be left waving like a plot in a 
kitchen garden, ridged up for winter. In this form, 
the field is kept perfectly dry ; for befides the capital 
furrows that fepnrate the ridges, every ridge has a 
number of crofs furrows that carry the rain inftantly 
to the capital furrows. In hanging grounds retentive 
of moifture, the parallel lines above mentioned ought 
not to be perpendicular to the furrows of the ridges, 
but to be dire&ed a little downward, in order to carry 
rain water the more haftily to thefe furrows. If the 
ground be clean, it may lie in that ftate winter and 
fpring, till the time of feed-furrowing. If weeds hap- 
pen to rife, they mull be deitroyed by ploughing, or 
braking, or both ; for there cannot be worfe hulban- 
dry, than to put the feed into dirty ground. 

Adv.mra- This method refemblcs common ribbing in appear- 
ct'tlns ancc, but is very different in reality. As the common 
ribbing is not preceded by a gathering furrow, the 
half of the field is left unfilled, compact as when the 
former crop was removed, impervious in a great mea- 
fure to air or fro 11 . The common ribbing at the fame 
time lodges the rain-water on every ridge, preventing 
it from defeending to the furrows ; which is hurtful in 
all foils, and poifonous in a clay foil. The Jlitcking 
here deferibed, or ribbings if you pleafe to call it fo, 
prevents thefe noxious eft’etls. By the two ploughings 
the whole foil is opened, admitting freely air and froft ; 
and the multitude of furrows lays the furface perfe&ly 
dry, giving an early opportunity for the barley-feed.— 
But further, as to the advantage of this method: 
When it is proper to fow the feed, all is laid flat with 

the 
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tile brake, which is an eafy operation upon foil that -is Culture of 
dry and pulverized ; and the feed-furrow which fuc- 
ceeds is fo {hallow as to bury little or none of the fur- ~ v 


face earth : whereas the ltirring for barley is common- 
ly done with the deepeft furrow ; and confequcntly bu- 
ries all the furfacc foil that was mellowed by the froft 
and air. Nor is this method more ex pen five ; becaufo 
tlie common ribbing mult always be followed with a 
ftirring furrow, which is fared in the method recom- 
mended. Nay, it is lefs expenfive ; for after common 
ribbing, which keeps in the rain-water, the ground is 
commonly fo loured, as to make the ftirring a laborious 
work. 


It is well known that barley is lefs valuable when it 


does not ripen equally ; and that barley which comes 
up fpeedily in a dulky foil, mult gain a great advantage 
over feed-weeds. Therefore, firft take out about one- Mana**e- 

vnent ol 

third of the contents of the lacks of leed-barley or fi r d in a 
bear, to allow for the fwclling of the grain. Lay the a ka 
facks with the grain to fteep in clean water ; let it lie 
covered with it for at leall 24 hours. When the 
ground is extremely dry, and no likelihood of rain 
for 10 days, it is better to lie 36 hours ; few the grain 
wet from fteeping, without any addition of powder- 
ed quicklime, which, though ofteu recommended in 
print, can only poifon the feed, fuck up part of its ufe- 
ful moiiture, and burn the hand of tire fower. The 
feed will fcatter well, as clean water has no tenacity ; 
only the fower mult put in a fourth or a third more 
feed in bulk than is ufual of dry grain, as the grain is 
fwelled in that proportion : harrow it in as quickly as 
poflible after it is fown ; and though not necclferv, give 
li 3 ' ' it 
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Culture of it the benefit of a frefli furrow, if convenient.' You mw 
particular , . . J 

' Plants, expect it up in a fortnight at fartheft. 

T It ought to be undedtood as a general principle, that 

of all preparations for barley, the bell is a crop of tur- 
nips properly cultivated during the preceding year. 
Upon a clayey foil, however, it is absolutely neccilary 
that thele fhouid not be confumcd upon the field, on ac- 
count of the additional tenacity which fuch a foil would 
acquire from being poached by the feet of cattle during 
wet weather. The dung in this cafe ought to be rcllor- 
ed to the land. On lighter foils the turnip crop may 
be confunied in die field; though this is a practice by no 
means to be recommended where a contrary mode can 
conveniently be adopted. 

The following experiment by a corrcfpondent of the 
Bath Society being coniidcrcd as a very intcrelting 
one, is here fubjoined. 

uportant “ The laft fpring (1783) being remarkably dry, I 

«pe n - foaked my feed-barley in the black water taken from a 

lents on ; 1 % ... 

tef-barity refervoir which conllantly receives the draining oi my 
dung heap and tiables. As the light corn floated on 
the top, I ikimmed it off, and let the reft Hand 24 
hours. On taking it from the water, I mixed the feed 
grain with a fuflicicnt quantity of fifted wood-afhes, to 
make it fpread regularly, and fowed three fields with 
it. I began fowing the 16th, and finilhed the 23d of 
April. The produce was 60 bufliels per acre, of good 
clean barley, without any fmull or green corn, or weeds, 
at harvelt. No perfon in this country had better 
grain. 

I fowed alfo feveral other fields with the fame feed 
dry, and without any preparation ; but the crop, like 
thofe of my neighbours, was very poor ; not more than 

twenty 
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twtnty bufhels per acre, and much mixed with gretn Culture of 
corn and weeds when harvelted, I alfo fowed fome of v plants, 
the feed dry on one ridge in each of my former fields, ¥ 
but the produce was very poor in comparifon of the 
other parts of the field.” 

Where the land is in good order, and free of weeds, Time of 
April is the month for lowing barley. Every day i s f,, ' vinfc ’ 
proper, from the firlt to the lalt. 

The drolling loamy foil and light foil for barley, is 
the fame with that deferibed ■, only that to plough dry 
is not altogether fo -cflential as in drolling clay foil. 

Loam or land may be itirred a little moiit : better, 
however, delay a week or two, than to Itir a loam 
when wet. Clay mult never be ploughed moiit, even 
though the feafon ihould cfcapc altogether. But thus 
will fehlom be neceilary ; for not in one year of 20 
will it happen, but that clay is dry enough for plough- 
ing fome time in May. Frott may correct clay plough- 
ed wet after harveit ; but when ploughed wet in the 
fpring, it unites into a hard mafs, not to be diflolved 
but by very hard labour. 

On the cultivation of this grain we have the follow- Miti Glanc- 
ing oblervations by a Norfolk farmer. vaiionscon- 

The bell foil, he obferves, is that which is dry and rt 
liealthy, rather light than ititf, but yet of fullkientoi 'lurley. 
tenacity and (treugth to retain the moillure. On this 
kind of land the grain is always the belt bodied and 
coloured, the nimbleit in the hand, and has the thin- 
nelt rind. f rhefe are qualities which recommend it 
molt to the maltfter. ' If the land is poor, it ihould be 
dry and warm; and when fo, it will often bearjjctter 
corn than richer land in a cold and wet fituation. 

In the choice of your feed, it is needful to obferve, 

I i 4 that; 
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Culture of that the beft is of a pale lively colour, and brightf (h 
^PUni». ar call, without any deeprednefs or black tinge at the tail, 
jf t jj e r j n( j b e a little (hrivellcd, it is the better ; for 
that flight (hrivelling proves it to have a thin (kin, and 
to have fweated in the mow. The neceffity of a change 1 
of feed by not fowing two years together what grew on 
the fame foil, is not in any part of hufbandry more evi- 
dent than in the culture of this grain, which, if not 
frequently changed, will grow coarfer and coarfer every 
fucceeding year. 

It has generally been thought, that feed-barley would 
be benefited by deeping 5 but liming it has, in many 
inftances, been found prejudicial. Sprinkling a little 
foot with the water in which it is fteeped has been of 
great fervice, as it will fecure the feed from infe&s. In 
a very dry feed-time, barley that has been wetted for 
malting, and begins to fprout, will come up fooner, 
and produce as good a crop as any other. 

If you fow after a fallow, plough three times at lead. 
At the firft ploughing, lay your land up in fmall ridges, 
and let it remain fo during the winter, for the froft to 
mellow it ; the fecond ploughing (liould be the begin- 
ning of February. In March fplit the ridges, and lay 
the land as flat as poflible, at the fame time harrowing 
it fine. But in ftrong wet lands (if you have no other 
for barley) lay it round, and make deep furrows to re- 
ceive the water. 

“ I have often (continues he), taken the following 
method with fuccefs : On lands tolerably manured* I 
fowed clover with my barley, which I reaped at har- 
veft ; and fed the clover all the following winter, and 
from fpring to July, when I fallowed it till the follow- 
ing fpring, and then fowed it with barley and clover 
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asicfore. kepeatmg this method every year, I had Culture rnf 
, i_ 11 it- particular 

very large crops, but would not recommend tins prac- Plants, 
tice on poor light land. 1 « — w —i? 

« We fow on our lighted lands in April, on our 
moid lands in May ; finding that thole lands which are 
the mod fubjedl to weeds produce the bed crops when 
fown late. 

« The common method is to fow the J>arley-feeii 
broad-cad at two fowings ; the fird harrowed in once, 
the fecond twice ; the ufual allowance from three to 
four buflicls per acre. But if farmers could be pre- 
vailed on to alter this practice, they would foon find 
their account iu it. Were only half the quantity fown 
equally, the produce w r ould be greater, and the coni 
lefs liable to lodge : For when corn dands very clofe, 
the dalks are drawn up w'eak •, and on that account are 
lefs capable of refitting the force of winds, or fupport- 
ing thcmfelvcs under heavy rains. 

<c From our great fucccfs ill fetting and drilling 
wheat, fome of' our farmers tried thefe methods with 
barley ; but did not find it anfwer their expc&ations, 
except on very rich land. 

“ I have myfelf had 8o dalks on one root of barley, 
which all produced good and long ears, and the grain 
was better than any other ; but the method is too ex- 
penfive for general practice. In poor land, fow thin, 
or your crop will be worth little. Farmers who do not 
reafon on die matter will be of a different opinion ; but 
the fa£l is indifputable.” 

When the barley is fowed and haTrowed in, he ad- 
vifes that the land be rolled after the fird fhower of 
rain, to break the clods. This will clofe the earth 

about 
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Cnkurp oi about die roots, which will be a great advantage to it 

variiciil&r . . . 

Plants, m\ dry weather. 

• When the barley has been up three weeks or a 
month, it is a very good way to roll it again w r ith a 
heavy roller, which will prevent the fun and air from 
penetrating the ground to the injury of the roots. 
This rolling, before it branches out, will alfo caufc it 
to tiller into a greater number of Italics ; ib that if the 
plants be thin, the ground w ill be thereby filled, and 
die Italics ftrengthened. 

If the blade grows too rank, as it fometimes will in 
a warm w r ct ipring, mowing is a much better method 
than feeding it down with iheep ; becaufe the fey the 
takes off only die rank tops, but the iheep being fond 
of the fweet end of the (talk next the root, will often 
bite fo dole as to injure its future growth. 

Cultivation The county of Norfolk, according to Mr Martha], 
Njn'oikl n i s peculiarly adapted to the cultivation of this grain, 
the itrongeit foil not being too heavy, and the lighted: 
being able to bear it ; and fo well verfed arc the Nor- 
folk farmers in the cultivation of it, that the barley 
of this county is de fired for feed throughout the whole 
kingdom. It is here fown after wheat or turnips, and 
in fome very light lands it is fown after the fecomt 
year’s ley. After wheat, the feed-time of the latter 
being fmiflied, and the Hubble trampled down with 
bullocks, the land is ploughed with a {hallow furrow 
for a winter fallow for barley. In the beginning of 
March the land is harrowed and crofs-ploughecl ; or if 
it be wet, the ridges are reverfod. In April it receives 
another ploughing lengthwife *, and at feed-time it is 
harrowed, rolled, fowed, and the furface rendered a$ 
finooth and level as poflible. After turnips the foil is 

broken 
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broken up as Taft as the turnips arc taken off ; if early Culture of 
in winter by rice-balking^ a practice already explained; 1 plants.^ 
but if late, by a plain ploughing. It is common, if ' 
time will permit, to plough three times ; the firft Dial- 
low, the fecoml full, and the third a mean depth ; with 
which lall the feed is ploughed in. Sometimes, how- 
ever, the ground is ploughed only once, and the feed 
fown above ; but more frequently by three ploughings, 
though, perhaps, the farmer has not above a week to 
to perform them in. After ley, the turf is generally 
broken by a winter fallow, and the foil treated as after 
wheat. 

This grain is feldom manured for, except when 
fown after ley, when it is treated as wheat. No 
manure is requifite after turnips or wheat, if the lat- 
ter has been manured for. If not, the turnip crop 
following immediately, the barley is left to take its 
chance, unlefs the opportunity he embraced for winter 
marling. 

Little barley is Town by the Norfolk farmers before 
the middle of April, and the feed-time generally conti- 
nues till the middle of May ; though this mull in fome 
meafure depend on the feafon ; which, lays Mr Mar- 
llial, is more attended to in Norfolk than perhaps in all 
the world befides.” In the very backward fpring of 
1782, barley was fown in June with fuccefs. No prepa- 
ration is ufed. It is all fown broadcaft, and almoft all 
under furrow ; that is, the furface having been fmoothed 
by die harrow and roller, the feed is fown and ploughed 
under widi a ihallow furrow; but if the feafon be 
wet, and the foil cold and heavy, it is fometimes fown 
above : but, if the fpring be forward, and the lall piece 
of turnips eaten off late, the ground is fometimes obli- 

ged 
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Culture of ged to be ploughed only once, and to be fown above ; 
P Plants lar though in this cafe Mr Marfhal thinks it the moft eli- 
* 1 ' gible management, inftead of turning over the whole 
thicknefs of the foil, to two-furrow it, and fow between. 
This is done by only (kiinming the furface with the firflf 
plough, fowing the feed upon this, and then covering 
it with the bottom furrow brought up by the fecond 
plough. Three bufhels are ufualiy fufficient for an 


The barley, as well as the wheat, in Norfolk, is al- 
lowed to ftand till very ripe. It is univerfally mown 
into fwath, with a fmall bow fixed at the heel of the 
feythe. If it receive wet in the fwath in this comity, 
it is not turned, but lifted that is, the heads or ears 
are raifed from the ground, either with a fork or the 
teeth of a rake, thereby admitting the air underneath 
the fwaths ; which will not fall down again to the 
ground fo clofe as before, fo that the air has free ac- 
cefs to the under fide ; and this method of lifting is 
fuppofed not to be inferior to that of turning, which 
requires more labour, befides breaking and ruffling thet 
fwaths. 

in tTip Vale Vale Gloucefier the quantity of barley cul- 

©f Glducef- tivatecl is very inconfiderable \ the only fpecies is the 
common long-eared barley, (hordeum zeocriton J. In this 
county the grain we fpeak of is ufed, on the every 
year’s lands, as a cleanfmg crop. It is fown very late, 
viz. in the middle or end of May ; fometimes the be- 
ginning or even the middle of June The reafon of 
this is, that the people of the Vale think, that if a week 
or ten days of fine weather can be had for the opera- 
tion of harrowing otft couch, and if after this a full 
Crop of barley fucceed, efpecially if it (hould fortunate- 
ly 
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ly take a reclining pofture, the bufinefs of fallowing is 
effe&ually done, infomuch that the foil is cleaned to a Plants, 
luflkient degree to laft for a number of years* A great * w 
quantity of feed is made ufe of, viz. from three to 
four buftiels to an acre ; under the idea, that a full 
crop of barley, cfpecially if it lodge, fmothers all kinds 
of weeds, couch-grafs itfelf not excepted. Our author 
acknowledges this efte£l in fome degree, but does not 
recommend the pra&ice. u If the land, fays he, be 
tolerably clean, and the feafon favourable, a barley 
fallow may no doubt be of efiential fervice. But there 
is not one year in five in which even land which is to- 
lerably clean can be fown in feafon, and at the fame 
time be much benefited by it for future crops.” The 
barley in this county is all hand-weeded. It is harveft- 
ed loofe, mown with the naked feythe, lies in fwath 
till the day of carrying, and is cocked with common 
hay forks. The medium produce is three quarters per 
acre. Its quality is preferable to tliat of the hill 
barley. 

The common long-eared fpecies is fown among the 1,1 
Cotfwold hills. It is fown in the latter end of March 
and beginning of April, in the quantity of three builiels 
to an acre, producing from 20 bulhels to four quarters 
to an acre •, “ which, fays our author, is a low produce. 

It muft be obferved, however, that this produce is from 
land deficient in tillage ; and that barley delights in a 
fine pulverous tilth.” 

In the midland diftri& they cultivate two fpecies of I" mi< * - 

« 1 mm . 2 , r _ . land di- 

barley, viz. the zeoenton or common long-eared, and 

the diJlichoH) or fprat barley ; the latter not being of 

more than 50 years (landing, but the former of much 

older date. The fprat is the more hardy, and requires 

1 to 
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Cttltnre of fummer 1787. — After fpring feedings, a crop of turnip* 
■fiS" rooted cabbage, or vetches, there will be fuliicient time 
1 ^ to fow the land with buck-wheat. Probably, in hot 

dry fummers, a crop of vetches might even be mown 
for hay early enough to introduce a crop of this grain 
after it. 

In the ‘year 1 780, about feven acres of a fandy foil 
on Briilington common *, having been firft tolerably 
well cleanfed from brambles, furze, &c. received one 
ploughing. To reduce the irregularities of the furface, 
it was rolled ; and on the 9th of June in that year, two 
bulhels and a half of buck-wheat per acre fown, the 
ground rolled again without harrowing. 

Arfwnta- The vegetation appeared in five or fix days, as is 
cropping!* conftaudy the cafe, be the weather wet or dry. The 
growth was fo rapid, that the fern, with which this land 
greatly abounded, was completely kept under. About 
the middle of September the crop was mown ; but by 
reafon of a great deal of rain about that time it was not 
fecured until the beginning of O&ober ; hence a lofs of 
a great part of the grain by fhedding, as well as fome 
eaten by birds. However, there were faved about 24 
Wincheftcr bufhels per acre ; and, notwithftanding its 
long expofure to the weather, it received no fort of da- 
mage, only perhaps that the fineft and moft perfect 
grain was the firft to fall from the plant. The ground 
after this had almoft the appearance of a fallow, and 
was immediately ploughed. 

When it had lain a moderate time to meliorate, and 
to receive die influences of the atmofphere, it was har- 
rowed. 


* A very rough piece of land, at that time juft enclofed. 
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rowed, fown with Lammas wheat, and ploughed in Culture of 

i - n particular 

under furrow, in a contrary direction to the hrlt plants, 
ploughing* Thus a piece of land, which in the month - T 
of April was altogether in a (late of nature, in the fol- 
lowing November was feen under a promifing crop 
of what is well ftyled the king of grain, and this with- 
out the aid of manure, or of any very great degree of 
tillage* Nor was the harvelt by any means deficient ; 
for feveral perfons convcrfant in i’uch things ellimated 
the produce from 26 to 30 bufhels per acre. As 
foon as the wheat crop was taken off, the ground had 
one ploughing, and on the firlt of September follow- 
ing was fown w ith turnip feed. The turnips were not 
large, but of an herbage fo abundant as in the follow- 
ing fpring to fupport 120 ewes with their lambs, which 
were fed on it by folding four weeks. After this it 
was manured with a compofition of rotten dung and 
natural earth, about 20 putt loads per acre, and planted 
with potatoes. The crop fold for 138I. befidcs a con- 
fiderable number ui’ed in the family, and a quantity re- 
served with which ten acres w r ere plai.ted the follow- 
ing feafon. The enfuing autumn it was again fown 
with wheat, and produced an excellent crop. In the 
fpring of 1784, it was manured and planted with pota- 
toes, as in the preceding inilancc *, the crop (though 
tolerably good) by no means equal to the former, pro- 
ducing about 100 facks per acre only. In fpring 1785, 
the land was now for a third time under a crop of 
wheat, it being intended to try how far this mode of 
alternate cropping, one year with potatoes and another 
with wheat, may be carried. 

From die fuccefs of the preceding and other ex- 
periments, by Nehemiah Bartley, Efq. of Briltol, as de - 
Vol. I. K k tailed 
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Culture of tailed in the Bath Society Papers, it would* feem, that* 
P Plants, the culture of this plant ought in many cafes to be adopt- 
1 T ed inftead of a fummer-fallowing : for the crop produ- 
ced appears not only to be fo much clear gain in refpeft 
to fuch pra&ice, but alfo affords a confiderable quantity 
of ftraw for fodder and manure •, befides that a fummer- 
fallowing is far from being fo advantageous a prepara- 
tion for a fucceeding crop. 

5. Pease. 

Culture of Peafe are of two kinds •, the white and the gray. 
The cultivation of the latter only belongs, in ftri&nefs, 
to this place. 

There are two fpccies of the gray kind, diilinguiihed 
by their time of ripening. One ripens foon, and for 
that reafon is termed hot feed ; the other, wdiich is flower 
in ripening, is termed cold feed. 

Peafe, a leguminous crop, is proper to intervene be- 
tween two culmiferous crops ; lefs for the profit of a 
peafe crop than for meliorating the ground. Peafe, 
however, in a dry feafon, will produce fix or feven bolls 
each acre ; but, in an ordinary feafon, they feldom 
above two, or two and a half. Hence, in a moift cli- 
mate, which all the weft of Britain is, red clover feems 
a more beneficial crop than peafe j as it makes as good 
winter food as peafe, and can be cut green thrice dur- 
ing fumnu 

A field intended for cold feed ought to be ploughed 
in Oftober or November 5 and in February, as foon as 
the ground is dry, the feed ought to be fown on the 
winter furrow. A field intended for hot feed ought to 
be ploughcd in March or April, immediately before fow- 

ing. 
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irig. But if infefted with weeds, it ought to be alfo Culture 
ploughed in O&ober or November. P plants! 

Peafe laid a foot below the furface will vegetate ; but , * - *v* ! = 
the mod approved depth is fix inches in light foil, and 
four inches in clay foil ; for which reafon, they ought 
to be fown under furrow when the ploughing is delay- 
ed till fpring. Of all grains, beans excepted, they are 
the lead in danger of being buried. 

Peafe differ from beans, in loving a dry foil and a iiorfe-hoe 
dry feafon. Horfc-hoeing would be a great benefit, ins °* pcai 
could it be performed to any advantage ; but peafe grow 
expeditioufly, and foon fall over and cover the ground, 
which bars ploughing. Horfe-hoeing has little effeft 
when the plants are new fprung ; and when they are ad- 
vanced fo as to be benefited by that culture, their length 
prevents it. Fad growing at the fame time is the caufe 
of their carrying fo little feed : the feed is buried among 
the leaves ; and the fun cannot penetrate to make it 
»Tow and ripen. The only practicable remedy to ob- 
tain grain, is thin fowing •, but thick fowing produces 
n ere draw, and mellows the ground more. Half a boll 
ior an EngJilh acre may be reckoned thin lowing *, three 
lirlots thick fowing. 

Notwithdanding what is find above, the late Mr Hun- 
ter, a noted farmer in Berwicklhirc, was accudomed 
to fow all his peafe in drills $ and never failed to have 
great crops of corn as well as of draw. He fowed dou- 
ble rows at a foot interval, and two feet and a half be- 
tween the double rows, which admit horfe-hoeing. By 
that method, he had alfo good crops of beans on light 
land. 

Peafe and beans mixed are often fown together, 
in order to catch different fcafons. In a moid fea- 
K k 3 fon. 
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mticuhr ^° n * ^ ie ^ cans ma ^ e a g°°d crop 5 in a dry feafon, 
Plants the peafe. 

==sm v mmmJ The growth of plants is commonly checked by 
drought in the month of July ; but promoted by rain 
in Auguft. In July, grafs is parched ; in Auguft, it re- 
covers verdure. Where peafe are fo far advanced in 
the dry feafon as that the feed begins to form, their 
growth is indeed checked, but the feed continues to fill. 
If only in the blofiom at that feafon, their growth is 
checked a little ; but they become vigorous again in 
Auguft, and continue growing without filling till Hop- 
ped by froft. Hence it is, that cold feed, which is 
early fown, has the beft chance to produce corn : hot 
feed, which is late fown, has the beft chance to pro- 
duce draw. 

The following method is pratlifed in Norfolk, for 
(owing peafe upon a dry light foil, immediately opened 
from pa (l ure. The ground is pared with a plough ex- 
tremely thin, and every fod is laid exaftly on its back. 
In every fod a double row of holes is made. A pea 
dropt in every hole lodges in the flayed ground imme- 
diately below the fod, thrufts its roots horizontally, and 
has fuflicient moifture. This method enabled Norfolk 
farmers, in the barren year 1740, to furnifli white peafe 
at 1 2s. per boll. 

Expert- In the Bath Papers, vol. i. p. 148. we have an ac- 
fctting 0n count of the fuccefs of an experiment by Mr Pavier 
SrHls. in near r Fatt nton > on fowing peafe in drills. The fcale 
on which this experiment was made, however, being 
fo fmall, it would perhaps be ra(h to infer from it 
what might be the event of planting a large piece 
of ground in the fame manner. The fpace was only 
16 fquare yards, but the produce fo great, that by cal- 
culating 
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culating from it, a ftatutc acre would yield 600, or St Culture o$ 
the leaft 500 pecks of green peafe at the firll gather- ^puuits* 5 
ing ; which, at the high price they bore at that time 
in the country about Taunton, viz. i6d. per peck, 
would have amounted to 33I. 6s. 8d. On this the So- 
ciety obferved, that though they doubt not the truth 
of the calculation, they are of opinion, that fuch a 
quantity as 500 or 600 pecks of green peafe would 
immediately reduce the price in any country market. 

<c If the above-mentioned crop (fay they) were fold on- 
ly at nine pence per peck, the farmer would be well 
paid for his trouble.” In a letter on the drill hufband- 
ry by Mr Whitmore, for which the thanks of the So- 
ciety were returned, he informs us, that drilled peafe 
mult not be fown too thin, or they will always be 
foul : and in an experimet of this kind, notwithftand- 
ing careful hoeing, they turned out fo foul, that the 
produce was only eight bulhels to the acre. — From an p ca f c rau fi 
experiment related in the 5th volume of the fame work,™* ** oo 
it appears that peafe, however meliorating they may°fe” on 
be to the ground at firft, will at the laft totally exhauft q,ot. 
it, at leaft with regard to themfelvcs. In this ex- 
periment they were fown on the fame fpot for ten 
years running. After the firft two years the crop be- 
came gradually lefs and iefs, until at laft the feed would 
npt vegetate, but became putrid. Strawberries were 
then planted without any manure, and yielded an ex- 
cellent crop. 

On the Norfolk culture of peafe, Mr Marflial Mar- 
makes two obfervations. M Leys are feldom ploughed 
more than once for peafe •, and the feed is in general 
dibbled in upon the flag of this one ploughing. But 
Hubbles are in general broken by a winter-fallow of 
K k 3 three 
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Culture of three or four ploughings ; the feed being fown broads 
Plants, call and ploughed in about three inches deep with the 
==s ^ r ~ , laft ploughing.** — In the Vale of Gloucdler they are 
planted by women, and hoed by women and children, 
once, twice, and fomctimes thrice; which gives the 
crop, when the foil is fufficicntly free from root-weeds, 
the appearance of a garden in the iunnner time, and 
produces a plentiful crop in harveft. The diilance 
between the rows varies from io to 14 inches, but 12 
may be confuiered as the medium ; the diftance in the 
rows two inches. In the Cheltenham quarter of the 
diftrift, they fet the peafe not in continued lines, but 
in clumps ; making the holes eight or ten inches di- 
ftant from one another, putting a number of peafe in- 
to each hole. Thus the hoe has undoubtedly greater 
freedom ; all the difadvantage is, that in this cafe the 
foil is not fo evenly and fully occupied by the roots as 
when they are difpofed in continued lines. — In York- 
Ihire it is common to fow beans and gray peafe together, 
under the name of blendings ; and fometimes vetches 
(probably, fays Mr Marflial, a gigantic variety of the 
ervutn lens) are fown among beans. Such mixtures are 
found to augment the crop, and the different fpecics 
are eafily feparated by the fieve. 

uflolk cul- a Suffolk farmer has given the following remarks 

are of 

cafe. upon the culture of peafe, fome of which are very wor- 
thy of attention. He enumerates eight kinds: " i.The 
common white. 2. The forty-day. 3. The Charlton, 
4. The blue. 5. The large gray. 6. The fmall gray. 
7. The fpeckled. 8. The large Dutch.” Between the 

three 


* Annalt Agriculture, vol. xxxiii. 
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three firft of thefe he reprefents the diftin&ion as not Culture of 
very clear. « The gray hog pea, he adds, whether large ^plants” 
or fmall, will bear being town in autumn ; a common 1 1 L 
praftice in Hertfordfliire, where they begin pea-fowing 
as foon as the wheat feed is over. The farmers, how- 
ever, have diilin&ions, and think that fome forts will 
ftand the winter, and that others will not ; but I never 
could gain explicit information upon this head fuili- 
cient to overthrow my own practice : for I have fown 
them all in November more than once with fuccefs. 

The blue and fpeckled, I believe, are fpring peale. All 
that I know of the Dutch is, that a perfon had them 
from Holland ; they are as large as a horfe-bean, and 
fuccecded well with him. 

fi Of all other preparations for peafe, that is belt 
which admits the leatt tillage, viz. ley ground, with 
only one ploughing, die peafe to be pricked in with 
iron dibblers, a common method in Suffolk, and which 
fucceeds greatly ; but it fliould be practifed only on 
loams and good land ; very poor fand will not do for 
peafe, and on clay beans anlwcr far better. When 
this preparation is not followed, but the crop put in on 
a Hubble, the land Ihould be ploughed in autumn, and, 
if the feafon demands it, twice in the fpring j but one 
ploughing, judicioufly timed, may do better than two. 

The feed may be cither ploughed or harrowed ; if 
the former, it mull not be .above three inches deep ; 

%ut harrowing in is fafer, if the harrow's let them in 
two inches. If harrowed in, they mult be w r atched 
againlt rooks, &c. 

“ As no manuring fliould be given for peafe, I pafs 
on to the time of putting them into the ground ; and 
here it is neceflary to reje£t the autumnal fowing, when 

K k 4 thQ 
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Culture of the crop is to be liarvefted time enough for turnips* 
P Phnts ar In that cafe, I recommend it only for dry lands. The 
' ¥ fort which are fown before Chriftmas are late peafe, 

which are not off foon enough for this purpofe. The 
forty-day, or the Charlton pea, fliould be fown early in 
March ; and if turnips are intended, not later than that 
month. Late fown crops are fubje£t to the green fly. 
If they are not intended as a preparation for turnips 
then the time of lowing is before Chriftmas a , but to 
choofe a dry time, for if they are fown foon after rain 
or fnow, the crop will fuffer. 

“ I would never fow broad-caft lefs than three bufhels 


an acre of peafe. One great obje£t, perhaps the great- 
eft in this crop, is to procure a thick cover over the foil ; 
which, if thick enough, deftroys weeds very effectually, 
and breeds a moift putrid fermentation on the furface 
of the land ; this is never effefted with a thin crop. 
If you look only to the produce, and defign to have the 
hoes perpetually at work, two bufhels and even lefs are 
enough. 

“ Peafe when ripe are very apt to be devoured by 
rooks, wood-pigeons, and other birds •, they fliould there- 
fore be well watched. The bell way of cutting them 
is witli the tool called a peafe-make, made with half an 
old feythe ; and, as cut, they are turned up into wads 
or bundles, which fliould lie out fomc days to wither. 
Thefe wads fliould be final], for they do not dry well 
ivhen large. Peafe are fometimes mown, but it is a vefy 
bad practice. 

Early peafe are recommended by this writer as a 
preparation for turnips. " By fowling the charlton or 
forty-day pea early in March, they w'ill be cleared from 
the field within the month of June, or the firft week of 

Jul r* 
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July, which 's a very good feafon for turnips, and on all Culture of 
dry foils (the only ones proper for peafe) ought never 1 plants, 
to be negle&ed. If the harvefl happens to be later, the * 
wads fliould be laid in rows, and the ploughs fent in 
without waiting for their being cleared away ; by which 
a week or perhaps ten days may be gained. The ad- 
vantages of this pra&ice mud be obvious, when it is 
confidered that a thick {mothering crop of peafe, not 
only kills weeds, but improves the foil, and particularly 
in leaving the furface loofe and friable from the putrefac- 
tive fermentation carried on under the peafe, which re- 
tain moifture but exclude the fun •, and if the land is 
ploughed directly, which is a great point, though 
much negle&ed by farmers in general, proves a fine 
preparation for turnips. The peafe are not the only 
gain, but the faving in tillage ; for by this means the 
latter crop is put in upon only one ploughing, which 
can be efl'e£ted no other way.” 

6. Beans. 

The propereft foil for beans is a moift and deep clay, 
but they may alfo be raifed upon> all heavy foils. They 
are cultivated in two ways; either in the old way by 
broad-caft, or, according to the more recent practice, 
they are drilled in diftin£t rows. Of each of thefe we 
lhall give a very fhort account. 

When the mode of cultivating beans by broad-caft Culture of 
is adopted, it is to be obferved, that as this grain is early broIcUcaft. 
fown, the ground intended for it ftiould be ploughed 
before winter, to give accefs to the froft and air ; be- 
neficial in all foils, and neceflary iti a clay foil. Take 
the firft opportunity after January, when the ground is 
dry, to loofen the foil with the harrow firft deferibed, 

tiU 
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a mou ^ be brought upon it. Sow tfie feed, and 
Plant*, cover it with the fecond harrow. The third will fmooth| 
Vl F the furface, and cover the feed equally. Thefe har- 

rows make the very beil figure in fowing beans : which 
ought to be laid deep in the ground, not lefs than fix 
inches. In clay foil, the common harrows are altoge- 
ther infuflicient. The foil, which has relied long after 
ploughing, is rendered compact and folid : the common 
harrows Ikim the furface : the feed is not covered \ and 
the firll hearty fliower of rain lays it above the ground. 
Where the farmer overtakes not the ploughing after 
harveft, and is reduced to plough immediately before 
fowing, the plough anfwers the purpofe of the lirft har- 
row ; and the other two will complete the work. But 
the labour of the lirlt harrow is ill faved; as the plough- 
ing before winter is a fine preparation, not only for beans, 
but for grain of every kind. If the ground ploughed be- 
fore winter happen by fuperfluity of irtoifture to cake, 
the firll harrow going along the ridges, and crofling 
them, will loofen the furface, and give accefs to the air 
for drying. As foon as the ground is dry, fow with- 
out delaying a moment. If rain happen in the interim, 
there is no remedy but patience till a dry day or two 
come. 

Carfeclay, ploughed before winter, feldom fails to 
cake. Upon that account, a fecond ploughing is ne- 
ceflary before fowing : which ought to be performed 
with an ebb furrow’, in order to keep the froft-mould 
as near the furface as poflible. To cover the feed with 
the plough is, with regard to this as well as other grain, 
expreffed by the phrafe to fow under furrow . The 
clods raifed in this ploughing are a fort of llielter to 
the young plants in the chilly fpring months. 

The, 
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The foregoing method will anfwer for loam. And Culture rf 
for a fandy or gravelly foil, it is altogether impro-' plants. 

’ per for beans. * 

Previous to the year 1770, beans were fcldom fown Culture cf 
in Scotland, unlefs upon the very rich clays ; but fince dulls, 
that time, by adopting the plan of raifing them in 
drills, or diftind rows, they have been fuccefsfully cul- 
tivated upon all the heavy loams, and in many farms 
they now conftitute a regular branch of rotation. With 
very few exceptions, beans are conftantly drilled at in- 
tervals of from 20 to 27 inches* Of thefe modes, the 
Lift is the molt prevalent, becaufe it admits the ground 
to be ploughed with a horfe, in the moil fuflicient man- 
ner. Very little hand-hoing is given; nor is it required, 
as the kind of land which is belt adapted for their 
growth, and upon which they are commonly fown, has 
not naturally a tendency to the produ&ion of an- 
nual weeds ; and fine crops of wheat generally follow, 
provided due attention has been given to working the 
bean crop. The neceflity of fummer fallow', which the 
prefent high price of labour, and the lofs of a year’s 
crop, render an expenfive affair to the farmer, is con- 
fequently much kffei^d : for if land is once thoroughly 
cleaned, and afterwards kept in an alternate courfe of 
leguminous and culmiferous crops, it will remain in good 
order for a confulerablc number of years. 

As beans delight in a moift foil, and have no end 
of growing in a moift feafon, they cover the ground 

( totally when fown broad-caft, keep in the dew, and ex- 
clude the fun and air: the plants grow to a great 
height ; but carry little feed, and that little not well 
ripened* This difplavs the advantage of drilling; 

which 
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Culture of wluch gives free acccfs to the fun and air, dries the 

* Plants* 1 ground, and affords plenty of ripe feed. 

* ' » The following remarks upon the fubjecl made by Mr 
Vancouver * are alfo worthy of attention. « The land 
upon which pcafe or tares may be cultivated to advan- 
tage, does not require to poffefs lb deep a ftaple as that 
appropriated to the culture of beans ; the feed of which, 
in molt foils, be their texture what it may, (hould ne- 
ver be depofited at a lefs depth than five or fix inches 
below the fettled furface of the ground. The neceffity 
for placing the bean thus deep, will appear very obvious 
to any one wdio will take the trouble to infpcct the root 
of the bean, when the plant has attained to its full 
growth, and its feed to its complete maturity ; it will 
then appear evident, that from the point where the feed 
was depofited in the ground it fends downwards a long 
Bender tap root, and upwards a thick ftrong one j along 
this upper divifion of the root, lateral fibres are detach- 
ed from tlie feed to the furface of the ground, and are 
evidently deltined to collect and convey nourilliment to 
the plant. The long tap-root which defeends perpen- 
dicularly, and to a great depth from the point where 
the feed was placed in the ground, being perfectly clear 
of laterals, will not be fuppofed to contribute but in a 
fmall degree to the growth and fubfiftence of the plant. 
Hence the neceffity of placing the bean to a proper 
depth in the ground, that the plant may not be depriv- 
ed of its proper organs for receiving and conveying 
from the earth that portion of nouriihment which the 
bean requires * but which, as well as in the cafe of 

peafe 
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peafe or tares, will not be found equal to that conftant- Culture of 
y demanded and drawn from the land by turnips, cab- 
bages, and die white ftraw crops. 

II. Plants Cultivated for Roots • 
i. Potatoes. 

I’hf.se, next to the different kinds of grain, may be 
looked upon as the crop molt generally ufeful for the 
hufbandman ; afiording not only a moil excellent food 
for cattle, but for the human fpecies alto. 

In this laft refped, indeed, they are extremely va- An* not 
luable. They are the only fubftitute for bread formed |? r ^ l,dl ICI ^ 
of grain which has hitherto been introduced with any kind, 
tolerable degree of fuccefs. They affume by the aifill:- 
ancc of cookery fucli a variety of forms as renders 
them at all times extremely acceptable ; and they are 
now juftly regarded by the public as the fureft rc- 
fource in all times of fcarcity, chiefly for this reafon, 
that in the Britifli iflands, furrounded as tliey are by 
the waters of the ocean, the crop of grain is chiefly 
found to fail in confequence of wet feafons, which do 
by no means affeft the potato in the fame degree. 

Various kinds of potatoes have at different periods Rinds of 
been fafhionable, and the varieties which the fpecies 
capable of exhibiting feems unbounded, as every pcr- c d. 
foil who takes the trouble to raife them from the feed 
difeovers new forts. In fele&ing the kind which he is 
I to rear, the hulbandman ought to confider the ufe that 
he is to make of them. If his lands are fituated at a 
diftance from any town, which may prevent his crop 
from being fold for human ufe, and confine it to the 
confumptiou of cattle, he will probably derive moft be- 
nefit 
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Culture of nefit from planting the coarfe dark red kind of potatoes 
*P?art». dr called yamsy which afford a very great produce. The^ 
k f are extremely valuable for milch cows, increafing the 
produce without affecting the quality or tafte of the 
milk ; they grow on poor foils even more abundantly 
than on rich, (where they are apt to run too much to 
flem, and to be lefs productive at the root) and from 
the conftant verdure which they retain to the latcft 
period of the fcafon, they are highly valuable in impro- 
ving the ftate of the foil. 

In the choice of potatoes intended to be confumed 
by man, the hufbandman ought to attend to this 
quality of the potato, that the kinds which afford the 
mod valuable and abundant crop at the root are apt 
to fend forth the lead luxuriant ftems, while thofc 
whofc ftems are very large and branchy are lefs pro- 
ductive at the root. Thus the kidney potato, which 
is much valued on account of its quality, and which on 
on a rich foil is extremely prolific, is apt to fend out a 
very feeble Item, which affords little or no covering to 
the foil, on which account feme of the molt judicious 
hufbandmen have laid it afide. 

Gcnml The c ] 10 j ce 0 f foil is not of greater importance in 

“ultiiiT. # O r 

any other plant than in a potato. This plant in clay 
foil, or in rank black loam lying low without ventila- 
tion, never makes palatable food. In a gravelly or 
fandy foil, expofed to the fun and free air, it thrives 
to perfe&ion, and has a good relifti. But a rank black 
loam, though improper to raife potatoes for the table, 
produces them in great plenty ; and the produfl: is, as 
already obferved, a palatable food for horned cattle, 
hogs, and poultry. 

The fpade is a proper inftrument for raifing a fmall 
l quantity 
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quantity, or for preparing comers or other places mac- Culture 
ceflible to the plough ; but for railing potatoes in quan- P plant 
titles, the plough is the only inftrument. * ^ 

As two great advantages of a drilled crop are, to 
deftroy weeds, and to have a fallow at the fame time 
with the crop, no judicious farmer will think of railing 
potatoes in any other way. In September or O&ober, 
as foon as that year’s crop is removed, let the field have 
a roufing furrow, a crofs-braking next, and then be 
cleared of weeds by the cleaning harrow. Form it into 
three-feet ridges, in that ft ate to lie till April, which 
is the proper time for planting potatoes. Crofs-brake 
it, to raife the furrows a little. Then lay well digefted 
horfe-dung along the furrows, upon which lay the roots 
at eight inches diftancc. Cover up thefe roots with 
the plough, going once round every row. This makes 
a warm bed for the potatoes ; hot dung below, and 
a loofe covering above, that admits every ray of the 
fun. As foon as the plants appear above ground, go 
round every row a fecond time with the plough, which 
will lay upon the plants an additional inch or two of 
mould, and at the fame time bury ail the annuals ; and 
this will complete the ploughing of the ridges. When 
the potatoes are fix inches high, the plough, with the 
deepeft furrow, mull go twice along the middle of each 
interval in oppofite directions, laying earth firft to one 
row, and next to the other. And to perform this work 
a plough with a double mouldboard will be more ex- 
peditious. But as the earth cannot be laid clofe to 
the roots by the plough, the fpade mult fucceed, with 
^which four inches of the plants muft be covered, leav- 
ing little more but the tops above ground ; and this 
operation will at the fame time bury all the weeds that 

havr» 
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Culture of h ave fprung Cnee the former ploughing. What weeds 
f Plants, arife after mutt be pulled up with the hand. A hoe 
" ' — ■ * is never to be ufed here : it cannot go fo deep as to 

deftroy the weeds without cutting the fibres of the 
plants ; and if it ikim the furface, it only cuts off the 
heads of the weeds, and does not prevent their puiliing 
again. 

Particular In the Bath Society Papers, we have the following 
methods. p ra £^; ca j obfervations on tile culture and ufe of pota- 
toes, given as the refult of various experiments made 
for five years fucceflively on that valuable root, the 
growth of which cannot be too much encouraged. 

When the potato crop has been the only object in 
view, the following method is the molt eligible. 

The land being well pulverized by two or three good 
harrowings and ploughings, is then manured with 15 
or 20 cart loads of dung per acre, before it receives its 
lalfearth. Then it is thrown into what the Suffolk 
farmers call the trench bulky which is narrow and deep 
ridge-work, about 15 inches from the centre of one 
ridge to the centre of the other. Women and children 
drop the fets in the bottom of every furrow 1 5 inches 
apart ; men follow and cover them with large hoes, a 
foot in width, pulling the mould down fo as to bury 
the fets five inches deep; they mutt receive two or 
three hand-hoeings, and be kept free from weeds ; al- 
ways obferving to draw the earth as much as polfible 
to the ftems of the young plants. By repeated trials, 
the firft or fecond week in April, is found the molt ad- 
vantageous time for planting. 

In the end of September or the beginning of Octo- 
ber, when the haulm becomes withered, they fliould be 
ploughed up with a ftrong double-breaded plough. 

2 The 
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The workman mull be cautioned to fct his plough 'very Cult « r < 

11 . particu 

deep, that he may ftnke below all the potatoes, to plants 
avoid damaging the crop. The women who pick them 
up, if not carefully attended to, will leave many in the 
ground, which will prove detrimental to any fucceeding 
corn, whether wheat or barley. To avoid which in- 
convenience, let the land be harrowed, and turn the 
fwinc in to glean the few that may be left by their ne- 
gligence. 

By this method, the fets will be 15 fquare inches 
from each other; it will take 18 bufhels to plant an 
acre ; and the produce, if on a good mixed loamy foil, 
will amount to 300 buihels. 

If the potatoes are grown as a preparation for wheat, 
it is preferable to have the rows two feet two inches 
from each other, hand-hoeing only the fpace from plant 
to plant in each row ; then turning a fmall furrow from 
the in fide of each row by a common light plough, and 
afterwards, with a double-breafted plough with one 
horfe, fplit the ridge formed by the firft ploughing 
thoroughly to clean the intervals. This work fhould 
not be done too deep the firit time, to avoid burying 
the tender plants 5 but the laft earth fhould be plough* 
ed as deep as polTible ; and the clofer.the mould is 
thrown to the Items of the plants, the more advanta- 
geous it will prove. Thus 15 bufhels will plant an 
acre, and the produce will be about 300 bufhels; but the 
land, by the fummer ploughings, will be prepared to 
receive feed-wheat immediately, and almoft enfure a 
plentiful crop. 

The potato fets fhould be cut a week before plant- To prevent 

. . , ill- the grub. 

ing, with one or two eyes to each, and the pieces not 
very fmall ; two bufhels of frelh-flaked lime ihould be 
Vol. I. X. 1 fown 
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Culture of {own over the furface of the land as foon "as planted, 
which will effe&ually prevent the attacks of the grub. 

* The expence attending an acre of potatoes well cul- 

tivated in the iirit method, fuppofing the rent 20 (hil- 
lings, tithe and town charges rather high (as in Suf* 
folk), taking up, and every thing included, will be a- 
bout 61 . In the lull method, it would be fomewhat 
reduced. 

A premium having been offered by the above-men- 
tioned fociety for the cultivation of potatoes by far- 
mers, &c. whofe rent does not exceed 40I. per an- 
num, the following methods were communicated, by 
which thofe who have only a final! fpot of ground may 
obtain a plentiful crop. 

Methods of Firft, then, the earth fhould be dug 12 inches deep, 
TOtatoeson ^ the f°^ will allow of it ; after this, a hole (hould be 
imall opened about fix inches deep ; horfe dung or long lit- 
ter fhould be put therein about three inches thick : this 
hole fhould not be more than 12 inches in diameter. 
Upon this dung or litter a potato fhould be planted 
whole, upon which a little more dung (hould be call, 
and then earth mult be put thereon. In like manner 
the whole plot of ground muft be planted, taking care 
that each potato be at lead 16 inches apart; and when 
the young (hoots make their appearance, they (hould 
have frefh mould drawn round them with a hoe ; and 
if the tender (hoots arc covered, it will prevent the 
froft from injuring them : they (hould again be earth- 
ed when the (hoots make a fecond appearance, but not 
be covered, as in all probability the feafon will then 
be lefs fevere. A plentiful fupply of mould (hould be 
given them, and the perfon who performs this bufinefs 
(hould never tread upon the plant, or die hillock that 


15 
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is raifed round it ; as the lighter the earth is, the more Cult 
room the potato will have to expand. From a fingle P pia 
root thus planted, very near 40 pounds weight of large 
potatoes were obtained, and from almoit every oilier 
root upon the fame plot of ground from 15 to 20 
pounds weight ; and except the foil be itonv or gra- 
velly, 10 pounds or half a peck of potatoes may almoft 
always be obtained from each root, by purfuing the fore- 
going method. But note, cuttings or fmull fets will 
not do for this purpofe. 

The fecond method will fuit the indolent, or thofe Mcthm 
who have not time to dig their ground; and that isj Hapti-d 
where weeds much abound and have not been cleared 
in the winter, a trench may be opened in a llraight 
line the whole length of the ground, and about fix inches 
deep ; in this trench the potatoes iho'dd be planted 
about ten inches apart ; cuttings or fmall potatoes will 
do for this method. When they arc laid in the trench, 
the weeds that are on the furfacc may be pared off on 
each fide about ten inches from it, and be turned upon 
the plants ; another trench ihouid then be ting, and the 
mould that comes out of it turned carefully on the 
weeds. It muff not be forgot, that each trench Ihouid 
be regularly dug, that the potatoes may be through- 
out the plot 1 0 or 12 inches from each other. This 
flovcnly method will in general raife more potatoes 
than can be produced by digging the ground twice, 
and dibbling in the plants ; and the reafon is, that the 
weeds lighten the foil, and give the roots room to ex- 
pand. They ihouid be twice hoed, and earthed up in 
rows. And here note, that if cut potatoes are to be 
planted, every cutting ihouid have two eyes, for though 
fewer fets will be obtained, there will be a greater cer- 
L 1 s tainty 
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Culture «f planted with potatoes, and a good crop might be ex- 
Plants, peered, as the leaves of trees, thorns, &c. are a good 
manure, and will furprifingly encourage their growth, 
and gratify the wiibes of the planter ; who by cultiva- 
ting fuch places, will then make the moft of his ground, 
and it will be in line order to receive a crop of corn the 
the following year. 

thod o^t a The fhorteft and moft certain method of taking up 
king them potatoes, is to plough once round every row at the di- 
^ fiance of four inches, removing the earth from the 

plants, and gathering up with the hand all the potatoes 
that appear. The diftance is made four inches, to pre- 
vent cutting the roots, which are feldom found above 
that diftance from the row on each lide. When the 


ground is thus cleared by the plough, raife the pota- 
toes with a fork having three broad toes or daws ; 
which is better than a fpade, as it does not cut the po- 
tatoes. The potatoes thus laid above ground muft be 
gathered with the hand. By this method icarce a potato 
will be left. 


Of preferv- As potatoes are a comfortable food for the common 

iiig thcm * people, it is of importance to have them all the year 
round. For a long time, potatoes in Scotland were con- 
fined to the kitchen garden *, and after they were planted 
in the field, it was not imagined at firft that they could 
be ufed after the month of December. Of late years, 
they have been found to anfwer even till the fuccced- 
ing crop has arrived at maturity, which has proved a 
great fupport to many a poor family, as they are 
eafily cooked, and proverbially require neither kiln 
nor mill. When taken out of the ground, lay in 
the corner of a ham a quantity that may ferve till 
April, coyered from froft with dry draw preflcd 

down : 
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down : bury the remainder in a hole dug in dry Culture of 

. . , part lcular 

ground, mixed with the hufks of dried oats, land, plants, 
or the dry leaves of trees, over which build a Hack * ' 

of hay or corn. When the pit is opened for tak- 
ing out the potatoes, the eyes of what have a ten- 
dency to pufh mult be cut out; and this cargo will 
ferve all the month of June. To be (till more certain 
of making the old crop meet the new, the fetting of a 
fmall quantity may be delayed till June, to be taken 
up at the ordinary time before froft, This cargo having 
not arrived to full growth, will not be fo ready to pulh 
as what arc let in April. 

If the old crop happen to be exhaufted before the new 
crop is ready, the interval may be fupplied by the pota- 
toes of the new' crop that lie next the furface, to be 
picked up with the hand ; which, far from hurting the 
crop, will rather improve it. 

In the Tranla&ions of the Society for the encou-!VTr 
ragement of Arts, a number of experiments are related 
by Mr Young on that kind called the ch</lered or hog mL ‘ nX * on 
potato , which he flrongly recommends as food for the Herd po- 
poor, in preference to the kidney or other more ex-' ato ' 
penfive kinds. The following is the refult of the molt 
remarkable of his experiments. 

In the firft week of March 1780, tw r o acres and a 
quarter of barley ftubble were fown with the duller 
potato, wrhicli appeared on the 23d of May. A lharp 
froft on the 7th of June turned them as black as they 
ufually are by the froft s of November and December. 

In time, however, they recovered ; and by the end of 
October produced 8 \6 bulhels from the 2* acres; 
which, when cleaned, were reduced to 780, or 350 
bufhels per acre ; thus affording, when valued only at 

L 1 4 64. 
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Culture of fid. pet bufliel, a clear profit of 7I. 14s. 41!. per acre. 
The experiment,. however, in his opinion, would have 

1 f been ftill more profitable, had it not been for die fol- 
lowing circumftanccs : 1. The foil was not altogether 
proper. 2. The crop was grievoufly injured by the 
froft already mentioned, which, in our author’s opi- 
nion, retarded the growth for about fix weeks. 3. The 
dung was not of his own railing, but purchafed ; which 
cannot but be fuppolcd to make a great difference, not 
only on account of the price, but likewife of the qua- 
lity, as happened to be the cafe at prefent. lie is of 
opinion, however, that potatoes, at leaft this kind of 
them, are an exhauiting crop. Having fown the field 
after this large crop of potatoes with wheat, his neigh- 
bours were of opinion that it would be too rank j but 
fo far was this from being the cafe, that the wheat 
(bowed not the lealt fign of luxuriance, nor the leaft 
luperiority over the parts adjacent which were fown 
without dung. He was willing to account for this by 
the poverty of the dung, and the fevere cropping which 
the ground had undergone while in the pofl’eflion of die 
former tenant. In another experiment, however, in 
which the ground had been likewife exhaufted by fe- 
vere cropping, the fuccceding crop of wheat (bowed no 
luxuriance $ fo diat the former fufpicion of the exhauft- 
ing quality of the clutter potato was rather confirmed. 
The ground was a fine turnip loam ; but though the 
produce was even greater than in the former cafe, viz. 
35 6 bufhels from an acre, the profit was much lefs, viz. 
only 4I. 15s. 6d. An acre of ley ground was fown at 
the fame time with the turnip loam, but the produce 
from it was only 200 bufhels. Mr Young fuppofes that 
the produce would have been greater if the potatoes had 

bee$ 
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been planted with an iron dibble, as the turf, in plough- Culture of 
ing, lay too heavy upon the feed. A few rows of other 1 plants, 
potatoes, planted along with the cluftered kind, did not " T '* 
vegetate at all ; which ihows that the latter have a more 
powerful vegetative faculty. 

Having fucceeded fo well with his experiments on Expeii- 
tliis kind of potato hitherto, Mr Young determined to”‘^° n 
try die culture of them upon a larger fcale : and there- fcalc - 
fore, in the year 1782, fowed 11 acres: but being ob- 
liged to commit the care of fowing them to an ignorant 
labourer, his unikilfulnefs, together with the cxcellive 
cold and moifture of that feafon, fo diminifhed the pro- 
duce, that he had only a fingle acre out of the whole. 

This produced 180 bulhels, which yielded of clear 
profit 4I. 2>s. 6d. From this experiment he dravrs the 
following conclufions: 1. “That the poor loam, on 
which tliefe potatoes were fown, will yield a crop of 
dufter-potatoes, though not of any other kind. 2. That 
the manure for potatoes ought to be carted and fpread 
upon all foils inclinable to wet before the planting fea- 
fon, either in autumn preceding, or elfc during a 
hard froft.” In 1783 he fucceeded flill worfe ; for ha- 
ving that year fown three acres and a half, the profit 
did not exceed 1 is. 4d. per acre. The produce was about 
224 bulhels per acre. He gives two reafons for the 
failure of this crop: 1. The cluftered potato thrives 
belt in wet years; but the fummer of 1783 was dry 
and hot. 2. The fpring froft, by interrupting the 
hoeing, not only greatly raifed the expences, but ve- 
ry much injured the crop by encouraging the growth 
of weeds. Barley was fown after the laft crop, and 
produced well ; fo that our author thinks the potatoes 
feem to be a better preparation for fpring corn than 

, wheat. 
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Culture of vvlic.it. His experiment in 1784 produced a clear 
1 Films. r profit of 2I. os. 4*1. ; the produce being 250 buihels 
^ 1 * ~ per acre. Still, however, an error was committed, by 
employing an old man and woman to cut the fets, by 
whofe unikilfulnefs there were many great gaps among 
the potatoes as they came up ; lb that, on the whole 
lie reckons that he thus loft from 500 to 800 bulhels. 
Canclunon On the whole, however, his opinion is favourable to 
tothi cul the clutter potato. « With fmall crops (fays he), 

anc l at t ' ,e l° w ratc value which is produced by cor*- 

fuming them at home, they are clearly proved to be a 
crop which will pay the expencc of manuring, and ve- 
ry ample tillage and hoeing. This is, after all, the 
chief object of modern liulbandry ; for if a man can 
rely upon this potato for the winter confumption of 
his yaid in fattening or keeping hogs, in feeding his 
horles, and fattening his bullocks, he has made one of 
the greateft acquifitions that can be defired ; fince he 
can do all this ; land much too ftiff and wet for 
turnips ; houfet. in* oops before the winter rains come 
on; and confequently without doing any of that inju^ 
ry to his land which the turnip culture is known to en- 
tail, and from which even cabbages are not free. Tliofe 
who know the importance of winter food on a turnip 
farm, cannot but admit the magnitude of this obje£i on 
wet foils.” 

Board of In confequcncc of the threatened fcarcity in 1 795, 

Agncui- t j lc jj oar j G f Agriculture circulated fome hints refpett- 
ture’s rules _ & _ * m 

®f culture, ing the culture of potatoes, which deferve attention. 

Concerning the forts which ought to be planted, it was 
obferved, u ift, That the forts Ihould not be liable to, 
the curl i and, 2d, That they Ihould be mealy. The 
kind known under the name of the champion has thole 

qualities. 
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qualities, and is alfo very early and produ&ive. The Culture ot 
ox-noble is hardy, keeps well, and in the fpring boils 
mealy. The kidney is of an excellent quality; and* 
though the crop is lefs productive, and in fome foils 
liable to curl, the price at market is proportionably 
great. The Surinam, clufter, or yam, fo well calcu- 
lated for (lock, never curls, and is extremely produc- 
tive. Thofc who cultivate potatoes on a great fcale 
ought to have different forts — for early ufe — for keep- 
ing — for ftock.” 

«* The modes of planting are, iff, Drilling on land 
already in tillage. 2d, Dibbling upon grafs or leys. 

3d, Lazy bed on bogs, wet peat moor, and lands too 
Tough to plough. 

“ Drilling . — Soils liable to be wet during the winter Drilling, 
fhould be ploughed in autumn fo as to lie dry. In the 
fpring plough and harrow flat. In April and May the 
fets may be planted. Draw furrows three feet afunder; 
in thofe furrows lay the dung, not lefs than twenty loads 
or tons per acre. Drop the fets on the manure nine 
inches afunder. If the land be at all ftiff, cover the 
dung and fets, by drawing earth over them with hand- 
hoes; adding more, afterwards, with the plough: if 
it be light and friable, it may be covered with the 
plough. Keep the intervals clean by ploughing or 
horfe-hoeing for fix or eight weeks after the potatoes 
appear; afterwards by hand-hoeing. Hand-hoe the rows 
when young, and afterwards weed them. Take up the 
crop by opening the rows with a plough, and harrow 
and pick them more than once. 

u Lands prepared and dunged for wheat, that could 
pot be fown on where the plant has been destroyed by 
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Culture of the froft, are ready, without further manuring to receive 
^Plants! 11 potatoes in this mode of culture. 

JOibbiimT^ M DMblixg * — If the foil of the grafs be very rich, it 
will want no manure : if moderately good, only ten or 
twelve tons per acre. If no manure be fpread, plough 
late in autumn, and feuffle or ikim the furface (hallow ; 
or, for want of thofe tools, if weeds or grafs arife, hand- 
hoe it in March. If manure be ufed, fpread it on the 
ley in fpring, and plough it in : in either cafe dibble 
in the fets (traight on the centre of every other furrow, 
nine inches from plant to plant. Keep clean by hand- 
hoeing ; but a narrow (kirn may be puffed twice along 
the intervals. Weed the rows, if neceflary. When 
the crop is taken up, plough acrofs the former fur- 


Culture by 
lazy beds. 


“ This method is applicable alfo to dry moors and 
wades capable of being ploughed ; and by paring and 
burning the furface during the drying and north-cad 
winds of March dung may be faved. To add lime in 
fuch cafes, to the allies, is beneficial. 

“ After an early crop of grafs for hay, or after the 
fird crop of clover, the land may be ploughed, and po- 
tatoes dibbled in, if proper fets have been prefer ved for 
that purpofe > and in the more foutheru parts of the 
iiland a good crop may be obtained. 

** Lazy beds . — Upon bogs, partially or wholly drain- 
ed, and upon fuch rough foils as arc difficult to plough, 
this method may be adopted. Pare and burn the fur- 
face; add lime to the adies. Strike the lands into 
ftraight beds, fix feet wide, with intervals of two feet 
or two and a half. Lay the fets twelve inches fquare 
on the beds, and cover them two or three inches deep, 
with fpades from the intervals : when the plants appear, 

cover 
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rover them again in the fame manner one and a" lial£ or Culture of 
two inches more. Keep them clean by one hand-hoe- P pbnts. ar 
ing and fucceflive weeding. They may be taken up * Y 
with the plough, by fplitting the beds, and filling the 
former intervals, converting the open furrows left of the 
centre of the former beds, into drains deep enough to 
leave the land dry in winter. 

« Produce * — In any of thefe methods the farmer may Produce. 
cxpe£t from 200 to joo buthels an acre, of 751b. per 
bufhel ; fome foils will yield more, and fome may af- 
ford lefs. The drill method is by much the clieapeft. 

If the whole (liould not be faleable, the reft may be 
given to fatten oxen, to horfes, and to any other livc- 
ftock, with advantage *, particularly if, when boiled or 
fteamed, a handful of fait be added to two buflicls of 


potatoes. 

“ Double crops . — In Cornwall, in Chcftiire, in Lan- t)oul ’ Ir 

crops. 

cafhire, and in the neighbourhood of London, two 
crops have been obtained from the fame ground in one 
year : the mode of raifing which will be found in the 
Agricultural Reports from the counties of Chelhire and 
Lancafhirc. Thofe who raife early potatoes may cer* 
tainly have a fccond crop on the fame ground. 

“ The following crop . — Wheat has been fown with The fur* 
fucccfs after potatoes j but barley or oats are more to crop. 1 ^ 
be recommended. On dry moory foils, treated as above, 
turnips may follow, fed off by flicep, and thefe by fpring 
corn and grafs. 

“ Prefcrvation . — The molt approved method is that 
of digging in a very dry fpot, trenches fix feet wide, and tion, 
eighteen inches deep ; fpread ftraw ; pile the potatoes 
into the fhape of the roof of a houfe 5 cover tight and 
clofe with ftraw fix inches thick j and then with earth 
l fifteen 



PRACTICE OF 


54 * 

Culture of fifteen to eighteen inches more ; flatted regularly and 
P Plants. ar firmly, and fliarp at top ; raifed from three feet to five 
Vbj feet above ground. If there fiiall be any apprehenfion 
of moifture, dig a trench a few yards off* deeper than 
that in which the roots are laid. The drier they are, 
when thus packed up, the fafer they will be.” 

Mr Mar- Mr Marlhal in his Rural Economy of Yorklhire, 
marks 6 " ^ as ^ evera ^ very interefting remarks on the potato. Its 
varieties, he fays, are endlcfs and tranfitory. The 
rough-fkinned Ruffia potato, which was Jong a favour- 
ite of the Yorkflrire farmers, he is of opinion, has now 
no longer an evidence, move than many others which 
on the flouriftied for a time. u There is fome reaion to be- 

4 4 lieve (fays he) that the difeafe which has of late years 

been fatal to the potato crop in this and in other di- 
ll riels under tlie name of cuklkd tops, has arifen 
from too long a continuance of declining varieties. Be 
this as it may, it appears to be an eftabliihed opinion 
here, that frejh varieties , raifed from feed, are not liable 
to that difeafe.” Our author, however, does not look 
upon this to be a fa£t abfohucly eftabliihed : though 
one inftancc fell under his obfervation, in which its 
removal was in all probability owing to the introduc- 
tion of new varieties. It made its appearance between 
40 and 50 years ago, and fpread in fome degree over 
the whole kingdom. In fome places it continued but 
a (hort time, fo that its efFc£ls are alnioft forgotten. 
It is feldom obvious at the fir ft coming up of the 
plants, but attacks them as they incrcafe in fizc ; the en- 
tire top becoming dwarfifh and lhrivelled, as if ailed cd 
by drought or loaded with infects : they nevcrthelofs 
live and incrcafe, though (lowly, in fize ; but the roots 
are unproductive. Some crops have been almoll w holly 

deftroyed 
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deflroyed by this difeafe. Li Yorkfhirc the Morelands C.uitmc'of 
arc in a manner free from it, but the Vale is in fome 1 plants.* 11 
raeafure infe£ted. Plants procured from the More- " ~ v ~ f 
lands remain free from it in the Vale the firft year •, but, 
being continued, become liable to the difeafe. Where 
the attack has been partial, weeding out the difeafed 
plants, as they failed, is faid to have had a good effect •> 
and it is faid that the Murelandcrs got rid of the difeafe 
by this means. 

In Yorkfliire fome intelligent hulbandmen an; ac-OfrtTiod<w 
quainted with the method of raifing potatoes from nctirs from 
feed j which is as follows: u In autumn, when thc leedt 
apples are beginning to fall fpontaiiooufly, they are 
gathered by hand, and pveferved among fand until the 
fpring, when they are maihed among fand or among 
frefli mould ; feparating the feeds and mixing them 
evenly with the mould. As foon as the fpring frofU 
are judged to be over, they are fown in line garden 
mould ; and as fall as the plants get into rough leaf, 
and are flrong enough to be handled without injury, 
they are traiTplantecListo another bed of rich mould 
in roys, which are kept clean during fummer. In au- . 
tumn, bunches of fmall potatoes are found at the roots 
of thefe plants, varying in fize, the firft year, from a 
hazel nut to that of a crab. Thefe being planted next 
fpring, produce potatoes of the middle fize ; but they 
do not arrive at their fulleft bulk until the third or 
fourth year. Where the ufe of the (love or the garden 
frame can be had, this procefs may be iliortencd. The 
feeds being fown wirhin either of thefe early in the 
fjpving, the plants will be fit to be planted out as foon 
as the frolis are gone j by which means the iize of the 

roots 
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Culture of roots will be much increafe«i the firft year, and will in 
P phnts. ar the fecond rife early to perfection.” 

w Another account of the mode of raifing potatoes 
from feed is given by Mr Henry Doby of Woodfide 
Chapel, Allcrton, near Leeds *. “ Take the largeil po- 

tato apples, of the kind you with to renew, and firing 
them on a very ftrong coarfe thread, and hang them 
in a dry warm place till the latter end of February ; 
when breaking them very final! and wafhing them in 
feveral waters, the feed is to be feparated from the 
flefhy part and (kins ; this done, it fliould be fpread on 
brown paper; and when dry, fow it in the beginning 
of March, or fooner, on a hot-bed, in lines about nine 
inches afunder, and one-third of an inch deep, and 
very thin : water between the lines frequently, and 
when the plants are rilen a little height, introduce fine 
rich earth between the lines to ftrengthen them. They 
fliould have air admitted frequently, the better to en- 
able them to bear being removed into the open air as 
foon as the weather (hall be fufiicicntly temperate. Be- 
fore they are tranfplantcd they b'* plentifully wa- 

tered to make them rife with a large ball at their Aiors; 
old rotten horfe-dung and yellow mofs are the bell ma- 
nures ; plant them in trenches, as celery was formerly, 
with a fpace of 'four feet between the trenches, and 12 
or 14 inches between each plant; as they grow up, 
draw the earth between the trenches to the (talks, but 
do not cover their tops. The ground, when brought 
to a level, (hould be dug, and the plants earthed until 
there are pretty deep trenches formed between the lines. 

With 


* Annals of Agriculture , voL xix. 
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With this treatment they will produce the firft feafon Culture of 

' particular 

from a pound weight to five pounds a plant ; and many Plants 

of the plants confidcrably more than a hundred potatoes w 

a-picce ; the produce of which for ten or twelve years 

after will be prodigious/’ 

In the 4th volume of the Bath Papers, Dr AndcrfotiHr inter- 
relates fome experiments made 0:1 potatoes raifed from ri^nts! 
feed. The firft year they were of different fizes, from 
a pigeon’s egg to that of a fmall pea. On planting 
thefc next year, it was invariably found, that the lar- 
goft potatoes yielded the largeft crop ; and the fame 
happened the third, when a few fhowed bloffom ; but 
not even thefc had bulbs equal to what would have 
been produced by very large potatoes. Whence he con- 
cludes, that it is impotfible to aflign any time in which 
thefe fccdling potatoes will arrive at what is called per- 
fection ; but that it muft depend very much 011 the na- 
ture of the foil and the culture bellowed on them. From 
the practice of the York (hire farmers, however, and 
even from the experiments of the Doctor himfelf, it is 
evident, that _jp^fcw»«r^aifed in this way will at laft 
growth) .the ufual fize, as daring the three years m 
which his experiments were continued they conftantly 


increafed in bulk. Dr Anderfon likewife contends, that Wither 
there is no reafon for fuppofmg that potatoes raifed 
from bulbs in the ordinary way degenerate, or require 
to be renewed by feminal varieties ; and he inftances 
the univerfal practice of Britain and Ireland for a great 
number of years paft. But this may be accounted for 
from an obfervatiou of Mr MarihaFs, that varieties of 
potatoes, like thofe of corn, are p rtial to particular foils 
and fituations. Hence, by tranfplanting all the dif- 
ferent varieties of potatoes into all polfible foils and 
Vol. I. M m fituations, 
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Culture of filiations, as has been done within this lali century in 
the iflands of Britain and Ireland, thefe varieties have, 
continued for a much longer time than they would 
otherwife have done. In Yorkfhire, Mr MarfhaLtells* 
us, that 44 the old favourite forts were driven until fome 
of the individual plants barely produced their feed 
again.” It is evident, therefore, that there is a necef- 
fity from time to time of renewing them from feed ; 
though it deferves well to be confidered whether it 
would not be more eligible to choofe the feed from t 
plant in full vigour than from that w'hich is fo far de- 
generated that it can fcarce produce its feed. 44 Pota* 
toes raifed from feed (fays Mr Marfhal) are a mifeel 
lany of endlefs varieties. Sometimes thefe varieties ar* 
planted mifcellaneoufly ; fometimes particular varietie 
are fele£lcd. In fele&ing varieties from fcedling po 
tatoes, two things are to be attended to ; the intrinlL. 
quality of the potato, and its produ&ivenefs. If thef 
two defirable properties can be found in one plant, th 
choice is determined. To this fpecies of attention an 
induftry we are indebted for «2»>» valuable kirn; 

which have been and now are diftributeir^hrooghoi' 
the ifland. It is obfervable, however, that varieties t 
potatoes, like thofe of corn, are partial to particular foi 
and fituations. Hence the propriety of hulbandmr 
railing potatoes from feed ; as by this means they o T 
tain, with * degree of moral certainty, a fort adapted - 
their own particular foils and fituations. Whoever H 
attended clofely to the work of taking up potato^ 
muft have obferved the great inequality in the prodii 
tivenefs of individual plants. The difference in tj 
produce of adjoining roots, where no difparity of f 
can influence; will fometimes be three or four fo* 

Hen 
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Hence it is evident, that each variety has its fub-va - 
rieties • through whofe means it can hardly be doubted 
the parent variety may be improved, and its continu- 
ance be prolonged. Thus the farmer has another 
mean in his power of improving the quality and pro- 
ductiveness of his potato crop, by improving varieties ; 
or in other words, Selecting fub-varieties, fuperiorly 
adapted to his foil and fituation.” 

Sir Archibald Grant, Bart, of Monymufk, in a let- 
ter * to the conductors of the Farmer’s Magazine, has 
recently made known a mode praCtifed by him with a 
view to the faving of feed, and the obtaining an early 
crop of potatoes. « In fpring 1 800, (fays that gentle- 
man), from a fcarcity of feed, I followed a method 
fometimes ufed by gardeners, for forcing early potatoes, 
peafe and beans, viz. that of planting them out upon a 
fmall dunghill, in order to make them come looner 
forward, and afterwards tranfplanting them into the 
ground. This I did, after they had upon the dunghill 
rifen to be good plants, and the leaves about an inch 
,lQng. The d v about three feet broad and 18 

with from 2 to 3 inches of earth upon 
the top of it, and as long as held about a peck and three 
quarters of a peck of Aberdeenlhire meafure (or 321b. 
Dutch to the peck) of fmall potatoes, cut into fets, 
ftyck as clofe to each other as poflible in the rows, and 
each row about two inches afunder. On the 17th of 
April, they were put upon the dunghill 5 on the 2d of 
May they were in leaf j and on the 14th and 15th of 
May were planted out into the field ; each plant 3 feet 
afunder each way. On the 12th June, they were earth- 
M m 2 ed 
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ly crop. 


* Farmer '/ Magazine % June 1S02. 
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Culture of ed up with the plough, and were afterwards d re fled in 
P Plants^ the ordinary method. On the ifl Monday of Oftober, 
¥ being taken up, they produced from 14 to 16 bolls 
Aberdeen meafure. In June I obferved, that potatoes 
which had been planted in the ordinary way in other 
parts of the parifli in the middle of April were fcarcely 
appearing above ground when thefe were fo high as 
to require being earthed up with the plough ; fo that 
fix weeks were gained in growth by this method.” 

Potatoes During the late great dearth of all kinds of provifions, 
fert^ng * a P^ an was adopted with a view to fave for food a part 
out the 0 f the potatoes ufed as feed, which confiftcd of not 
cutting them into pieces with one or more eyes in each 
piece, as ufual, but of flightly fcooping out the eyes, 
which in that Hate were planted while the greater part 
of the potato was preferred for the ufe of man or cattle. 
This mode of planting potatoes was fuccefsful with a 
great number of perfons ; but in fomc inltances, where 
the ground was not in an excellent (late of preparation, 
the crop is underftood to have been more defective 
than when the ufual mode was 'a&apn. - 1 - of cutting off 
large pieces of the potato along with the *<The 

point, however, about the utility of this mode of prac- 
tice muft {till be confidcred as doubtful or worthy of 
farther inveftigation. We are rather difpofed to think 
that the pra£Uce of flightly fcooping out the eye t;ill 
not ultimately prove beneficial, becaufc in ordinary 
cafes the plant will be left deftitute of due nouriihment 
from the parent root at too early a period of its growth,; 
and before it is completely capable of deriving its fub-i 
fiftence from the foil around it 5 in the fame manner,, 
and for the fame reafon, that light feed is apt to pro-; 
duce a light crop of grain. This obje&ion may not 

indeed 
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indeed hold good with regard to potatoes planted on a Culture of 
very fine foil, or upon a hot-bed, for tranfplanting after 1 plants. F 
the manner adopted by Sir Archibald Grant above 
mentioned. But on poor lands, where the ftrength of 
the young plants is more fevercly tried, any dtfe& in 
the fize of the root planted will probably always be pro- 
ductive of bad eifefts. 


2. Turnip. 

Turnip delights in a gravelly foil j and there it can Culture of 
be raifed to the greateil perfedlion, and with the leaft turni * > * 
hazard of milcarrying. At the fame time, there is no 
foil but will bear turnip when well prepared. 

No perfon ever delerved better of a country, than he 
who firft cultivated turnip in the field. No plant is bet- 
ter fitted for the climate of Britain, no plant profpers bet- 
ter in the coldeft part of it, and no plant contributes more 
to fertility. In a word, there has not for two centuries been 
introduced into Britain a more valuable improvement. 

Of all roots, turnip requires the fineft mould ; and 
' ^•■that end s * ^^rrtiirrows froll is the bed. In order 
to givt-T^Sefs to froft, the land ought to be prepared 
by ribbing after harveft, as above dire&cd in ; reparing 
land for barley. If the field be not fubjett to annuals, 
it may lie in that date till the end of May \ otherwife, 
thO* weeds mud be dedroyed by a braking about the 
middle of April, and again in May, if weeds arife. 

The firft week of June, plough the field with a (hallow 
furrow. Lime it if requifite, and harrow the lime into 
the foil. Draw fingle furrows with intervals of three 
feet, and lay dung in the furrows. Cover the dung fuf- 
ficiently, by going round it with the plough, and form- 
ing the three-feet fpaces into ridges. The dung comes 
thus to lie below the crown of every ridge. 

Mm3 
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Culture of The feafon of fowing mud be regulated by the time| 
P piants ar intended for feeding. Where intended for feeding in 
Seafon and November, December, January, and February, the feed 
method of ought to be fown from tlie firft to the 20th of June. 
Where the feeding is intended to be carried on to 
March, April, and May, the feed mull not be fown till 
the end of July. Turnip fown earlier than above di--i 
reded, flowers that very fummer, and runs fail to. feed f 
which renders it in a great meafure unfit for food. I: 
fown much latter, it does not apple, and there is nc 
food but from the leaves. 


Though by a drill plough the feed may be fown o, 
any thicknefs •, the fafeft way is to fow thick. Thil 
fowing is liable to many accidents, which arc far fron 
being counterbalanced by the expence that is faved it* 
thinning. Thick fowing can bear the ravage of th 
black fly, and leave a fuihcient crop behind. It is a prd 
tedion againft drought, gives the plants a rapid pre 
grefs, and eilablilhcs them in the ground before it y : > 
licccflary to thin them. 

The fowing turnip broad-calf "ft ainWfh univerfahi 
England, aud common in Scotland, though ,pcr i ■ 
feme refpeds. The eminent advantage of turnip is, tha 
befides a profitable crop, it makes a moft complete fallow 7 
and the latter cannot be obtained but by horfe-hoeinj: 
Upon that account, the fowing turnip in rows at tifcr^ 
feet diflancc is recommended. Wider rows anfwer i>. ; j 

.-TV. 7; 


profitable end, ftraiter rows afford not room for a hofSi 
to w r alk in. When the turnip is about four inches hig^ 
annual weeds will appear. Go round every intervl 
with the flighteft furrow poflible, at the diftance 
two inches from each row, moving the earth from thj 
row’s towards the middle of the interval. A thin nlai 
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#f iron muft be fixed on the left fide of the plough, to Culture of 

t particular 

prevent the earth from falling back and burymg the plants, 
turnip. Next, let women be employed to weed the* T f 
rows with their fingers ; which is better, and cheaper 
done, than with the hand-hoe. The hand-hoe, beiide, 
is apt to difturb the roots of the turnip that are to 
Hand, and to leave them open to drought, by remov- 
ing the earth from them. The Handing turnip are to be 
at the diftance of twelve inches from each other: a 
greater diftance makes them fwell too much ; a lefs 
diftance affords them not fuflicient room. A woman 
foon comes to be expert in finger-weeding. The fol- 
lowing hint may be neceflary to a learner. To fecure 
the turnip that is to ftand, let her cover it with the left 
hand ; and with the right pull up the turnip bn both 
Tides. After thus freeing the Handing turnip, flie may 
fafely ufe both hands. Let the field remain in this 
ftate till the appearance of new annuals make a fecond 
ploughing neceflary ; which muft be in the fame fur- 
row with the former, but a little deeper. As in this 
ploughing th«* fr ^ri¥-f&«i'e is to be removed, part of the 
will fall back on the roots of the plants , 
the reft will fill the middle of the interval, and bury 
every weed. When weeds begin again to appear, then 
is the time for a third ploughing in an oppofite direc- 
tion, which lays the earth to the roots of the plants. 

'This ploughing may be about the middle of Auguft ; 
after which, weeds rife very faintly* If they do rile, . ' 
another ploughing will clear the ground of them. 

Weeds that at this time’ rife in the row, may be cleared • 
with a hand-hoe, which can do little mifehief among 
plants diftant t.wclve inches from each other. It is cer- ■ 
tain, however, that it may be done cheaper with the 
M m 4 hand* 
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Culture of hand *. And after the leaves of turnips in a row meet 
paic:rul:u * 

Plants, together, the hand ia the only inftrumept that can be 

* T applied for weeding. 

In fwampy ground, the furface of which is beft re- 
duced by paring and burning, the feed may be fown 
in rows with intervals of a foot. To fave time, a drill- 
plough may be ufed that fows three or four row's at 
once. Hand-hoeing is proper for fuch ground ; bc- 
caufe the foil under the burnt jlratum is commonly full 
of roots, w r hich digeft and rot better under ground than 
when brought to the furface by the plough. In the 
mean time, while thefe are digciting, the allies will fe- 
cure a good crop. 

of differ l -iit cu hivating turnips to advantage, great care lhould 

forts of tin. be taken to procure a good, bright, nimble, and well- 
nip ‘ dried feed, and of the belt kinds. 

The Norfolk farmers generally raife the oval white, 
the large green-topped, and the red or purple-topped 
kinds, which from long experience they have found to 
be the molt profitable. 

The roots of the green-toppeu ‘ to a large 

fize, and continue good much longer than otlic^^ r ’.fte 
red or purple- topped will alfo grow large, and continue 
good to the beginning of February \ but the roots be- 
come hard and ftringy fooner than the former. 

I -f P 


* Children under thirteen may be employed to weed turnips with 
the finger.*. We have fecn them go on in that work with alacrity ; and 
a fniall premium will have a good effedl. For boys and girls above 
thirteen, a hand-hoe adapted to their fize is an excellent inflrument : 
it ftrengthens the arms amazingly. In driving the plough, the legs 
only are cxercifed ; but as the arms are chiefly employed in hulbandry, 
they ought to be prepared beforehand by gentle excrcifc. 
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The green-topped growing more above ground, is in Culture of 
more danger of fuftaining injury from fevere froits than 1 plants.* 1 * 
the red or purple, which are more than half covered 1 * J 

by die foil ; but it is the fofted and fweeted, when grown 
large, of any kind. We have feen them brought to table 
a foot in diameter, and equally good as garden tur- 
nips. 

Turnips delight in a light foil, confiding of fand and 
loam mixed ; for w'hen the foil is rich and heavy, al- 
though the crop may be as great in weight, they will 
be rank, and run to flower earlier in fpring. 

From a ftatement given by the Agricultural Society 
of Penzance in Cornwall, it appears, that fait is there 
ufed with great fuccefs as a manure for turnips. “ The 
extc'nfive pilchard filhery (fay thefe gentlemen) *, efta- 
bliflied on our coafts fortunately enables us to make 
fome ufe of this valuable manure. Salt is frequently 
imported for curing fiih at ijd. or 9-id. per buihel of 
84 pounds ; and what remains after it has been once or 
fometimes twice ufed in preferving the pilchards, is 
jnfually fold price to the neighbouring 

farmS*--' Afnquedionably, fome animal-oil is united to 
the fait ; but in the general opinion this is at lead com- 
pen fated by the admixture of fifli feales, as that fait 
which has been lead ufed is univerfally preferred, and 
foiwfd to be mod effe&ual. 

“ At Michaelmas 1790, Mr Sickler entered on an 
edate fo much impoverilhed by the former tenant as 
fcarcely to return the feed. 

" 1791. — In the fpring of this year Mr Sickler pre- 
pared 
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Culture of pared two acres for turnips which had borne feven crops 
^Plants** of oats in fucceflion. The laft crop did not produce 
" r 1 nine bulhels on an acre, 

“ In the firft week of April, the earth from two 
ditches was carried into the fields and laid in four 
piles ; each pile received three cart-loads of fea-llieli 
fand, and five bulhels of fait. The earth from another 
ditch chiefly confuting of the decayed foil which had 
been taken off the ground in former tillage, was placed 
in three more piles 5 and each of thefe received alfo 
three cart-loads of fand, but no fait, on account of the 
apparent richnefs of the earth. Half the field was 
manured with the four firft piles ; but the three laft 
not being fufficient for the other half, what remain- 
ed was fown with fait at the rate of ten bulhels to an 
acre. 

“ The part of the field where fait had been ufed, 
either mixed with earth or alone, produced about half 
a crop of turnips : but the crop totally failed where 
there was no fait. In the fpring following, white oats 
were fown, and produced a crop-^f r^bulhels to an 
acre. 

“ 1792- — Three acres, which in 1791 had borne a 
crop of wheat, not exceeding 1 2 bulhels on an acre, 
were ploughed before Chriftmas, and brought into fine 
tilth by midfummer following. On each acre vgre 
fown 20 bulhels of fait, excepting that two ridges to- 
wards the middle of the field were purpofelj left with- 
out any manure : on thefe two ridges the turnips total- 
ly failed, but the remainder of the field produced a 
plentiful crop. 

« 1 793. — Four acres of land, completely worn out 
by fucccflive tillages, were ploughed before Chriftmas ; 

three 
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three acres were fown with fait at the rate of 2? Culture of 

m , particular 

bufhels, and the remaining acre with 18 bufhels, with-* plants, 
out any other manure. The crop was in general a good * ■" 

one, but vifibly beft where the greateft quantity of fait 
had been ufed. 

« Crops of turnips have been raifed with equal fuc- 
cefs by the ufe of fait fince that time, and in the fevere 
winter of 1794-95, it was obferved, that thefe turnips 
were much lefs injured by the frolt than others fimilarly 
fituated, and cultivated in the common way. 

" When fait is uied in the quantity of 20 or 25 
bufhels to an acre, the turnips fliould not be fown till 
at leaft three weeks after the fait. Clover fown with 
barley, after turnips raifed by the ufe of fait, has never 
failed to produce an abundant crop of hay the year fol- 
lowing.” 

Turnip-feed, like that of grain, will not do well t)b«>n T a- 

• rr«i tions with 

without frequent changing. 1 he Norfolk feed is fent regard to 
to molt parts of the kingdom, and even to Ireland : but fccd * 
after two years it degenerates ■, fo that thofe who wifh 
>0 have t xirrijfXrTiV ~jier f e i on fliould procure it frefli 
evetjsst^r' from Norwich, and they will find their ac- 
count in fo doing. For from its known reputation, 
many of the London feedfmen fell, under that charac- 
ter, feed raifed in the vicinity of the metropolis, which 
is-iJViuch inferior in quality. 

When the plants have got five leaves, they fhould be 
hoed, and fet out at leaft fix inches t apart. A month 
afterward, or earlier if it be a wet feafon, a fecond hoe- 
ing fhould take place, and the plants be left at leaft 14 
inches diftant from each other, efpccially if intended for 
feeding cattle ; for where the plants are left thicker, 

they 
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Culture of they will be proportionally {mailer, unlefs the land is 
particular . , . , , 

Plants, very rich indeed. 

Method of* Some of the bell Norfolk farmers fow turnips in 
N^fnc!* 1 drills three feet afunder, and at a fccond hoeing leave 
them a foot apart in the rows. By this means the 
trouble and expence of hoeing is much lelTened, and 
the crop is of equal weight as when fown in the com- 
mon method. The intervals may eafily be cleared of 
weeds by the horfe-hoe. 

There has been laid before the Board of Agricul- 
ture*, the refult of fome interefting experiments, which 
we ihall here ftate, that were made by Mr W. Jobfon 
of Turveluws, with a view to afeertain the comparative 
merits of the two modes of rearing turnips by drill or 
Culture of broad-caft. The trial was made upon a part of a field 
drill and 7 of 1 5 acres fown in the month of June 1797. u The 
compared! w ^ 10 ^ e f a 7 s Jobfon, was in equal tilth, was 

manured as equally as polfible immediately before 
fowing with rotted fold^yard dung, at the rate of 17 
cart loads per acre, each load containing about 28 
Winchefter bulhels -, and in order to -mjV the experi - 
ment perfectly fair, there were* breadths 01 of 
20 yards each, fown in broad-caft and drills alternate- 
ly, throughout the whole field. Part of the drills on 
one-bout ridges of 27 inches each, with the dung laid 
immediately underneath, where the row of feed 
depofited •, the reft of the drills upon a level furface, 
were fown by Mr Bailey’s machine at 21 inches di- 
ftance. The produce per acre is calculated from the 
weight of four fquare perches, or the fortieth part of 

a 
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a ftatute acre of each, having firft cut off the tails, or Culture of 

, particular 

fibrous part of the root, and thrown them afide as un- plant*. 

fit for food, and then taken the weight of the tops and " ' w ~ 

roots feparately. 

« It is neceflary to obferve, that this field of turnip 
was but a middling crop, having been much hurt im- 
mediately after die firft hoeing, by the grub (a fmall 
worm which deftroys the root), particularly the drilled 
part of the field, which, having had the plants fbt out, 
at the diftances at which they were intended to remain 
before the grub feized them, was on that account ren- 
dered too thin and otherwife much injured; notwith- 
ftanding which, it was found' that thofe on the one- 
bout ridges exceeded the others in weight ; alfo, that 
thefe parcels of turnips were taken from an inferior 
(though not the wovft) part of the field, and may 
therefore be deemed to be a pretty fair average of the 
whole : there were alfo three other portions weighed, 
which were taken from a part of the field where the 
roots were larger, and a fuller crop, widi a view to af- 
certain what nvg-hj-I.Utfe been expected, had not the 
grub ''z y 7 r * them in the manner deferibed ; but unfor- 
tunately the paper containing their weight has been loft 
or miflaid, which puts it out of my power to furnifli 
you with it. There was alfo an account taken of the 
number (but not the weight) of loads which were pro- 
duced upon a few acres of the worft part of the field 
which was in favour of the broad-caft, in the propor- 
tion of ten of broad-caft to nine of thofe drills on one- 
bout ridges, and eight of Mr Bayley’s drills. 

“ From this experiment (though defective from the 
reafons aifigned) we have reafon to conjedturc, though 
not to form a conclufion, that a heavier crop may be 
I raifed 
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Culture of raifed by lowing in drills at 27 inches diftancc with ' 

particular * * . 

Plants, the dung immediately beneath the plants, than in broad- 
¥ call or in drills at 21 inches on a level furface: but 
whether the advantage arifes from the fituation in 
which the dung is depofited, or from their having a 
freer circulation of air, or from both thefe united, it 
remains for future and repeated experiments to decide. 
Notwithflauding this, it will be found, that each of 
thefe methods poffeffes peculiar advantages and difad- 
vantages, according to fituations and circumftances ; 
the reafons for which I deduce from the observations 
I have made refpe&ing this as well as former crops. 
In the firft place, the one-bout ridges I think prefe- 
rable for early fowing,’ and eating off, through the 
winter months, even fo late as the month of February, 
as they are more eafily procured for food for cattle in 
deep fnows ; alfo in fituations where it is difficult to 
procure a fufficient number of experienced hoers, thofe 
under the drill fyftem can be more eafily managed and 
at lefs expence, as boys and girls may be readily taught 
to fet out the plants with great ic b u Ir- v/.v in very littb* 
time; but turnips under this fyftem are liable t&V.ie in- 
convenience of being more apt to be injured by fevere 
frofts from their high expofure. Another inconvenience 
I have alfo obferved on wet and heavy lands, more 
efpecially with little declivity, that although ft ere 
fliould, and poffibly may, be a larger crop produced , 
thereby, yet the land will unavoidably be fo much 
poached by carrying them off, that the fucceeding ©rop 
of corn will be leffened more than the extra value of the 
turnips will compenfate. When it is attempted to raife 
turnips upon land of this defeription, it will be found 
more advantageous to form it into ridges of fufficient 
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height to carry off the water with eafe into the water Culture of 
furrows, and of fuflicient breadth (fuppofe fifteen feet) Wants, 
to ailow a cart to pafs along them freely, without for- 
cing the earth in to choke up thefe furrows. The turnips 
may be fown cither in broad-caft or in drills, upon the 
furface of thefe ridges. If the land is addi&ed to an- 
nual weeds, they will be bed in drills, which will ex- 
pedite the hoeing ; but if not, or if they be late in fow- 
ing, or if the land be fubjeft to the grub, broad-calt 
will generally be found to produce a more certain crop, 
as they can be left fo near to each other at the firft hoe- 
ing as to admit of being thinned, and thereby give the 
opportunity of taking out unhealthy plants at the fub- 
iequent hoeings, and alfo that they grow more vigor- 
jully between the firft ami fecond hoeings.” 

The rcfult of the experiment here alluded to, is 
dated in the following manner : 


Comparative 
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at 27 inches diftance. Ms 334 8 3 0 1 1 22 20 7 3 12 3 64 17 by 27 in. 

Broad-caft. Thefe and the j 

preceding were round I 

white turnips. y do. 628 8 2 22 1 1 8 20 0 2 24 1 I2i 16 each way. 

Broad-caft (Red). do. i c6i 6 3 265 23 5 19 11 1 01 15^ 164 each way. 
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“ By noting the average diftance of each turnip, as Culture of 
is done in the laft column, is intended to {how, at one P pTantt.** 
view, how many plants there were Minting in the drills 
to have made them a full crop; for, if 550 be Hated 
as a medium number in a full crop, upon the 40th part 
-of an acre, they will be found to occupy a fpace of 17 
inches each way in broad-caft, io{ by 27 inches on 
the one-bout ridges, and 13^ by 21 inches of thofe 
drilled on the level furface ; from whence may be eafily 
feen, how much thofe were wider in the rows than they 
ought to have been.” 

Dr Campbell of Lancafter, in his eflay addreffed to 
the Board of Agriculture, gives the preference in very 
decided terms to the cultivation of turnips in drills ra- 
ther than broad-call *. “ On comparing the drill with 

the brond-caft fyllem of cultivating turnips, I feel no 
hefitation in giving the drill fyftem the preference; 
which opinion is gaining ground faft among my neigh- 
bours, who have had no opportunity of comparing the 
two methods. To fay nothing of the fuperior, neat, 
and workmr.ii-like appearance which a field of drilled 
turnips exhibits in all its ftages, there are many circum- 
flanccs which contribute to give it a decided fuperiority 
over the broad-caft. 

« The firft is the fecurity of the crop from the ra- 
vages of the fly. When dung is fpread at random over 
a field, a part will receive a greater proportion of it than 
is neceflary, and another a fmaller. Should dry and 
hot weather come on immediately after the fowing, 
that dung, which is expofed to the influence of the fun, 

Vol. I. N n will 
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Culture of will be dried up, and a great part of its juices and the 
P plants volatile alkali which it contains will be exhaled and 
■ loft. The feeds that fall in the intervals betwixt the 

dung, or where there is a deficiency of it, will languifh, 
and perhaps be cut off by the fly or fnail, and at any 
rate will never attain a full fize. In the cafe of the 
drill method the dung, being buried in the bottom of the 
furrows, is excluded from all evaporation, and the feed 
being depofited direct !y above the dung, is by the 
warmth which proceeds from it brought into immedi- 
ate vegetation ; and the young roots, as foon as the feed 
germinates, ftriking into the dung, occafion fo rapid a 
growth, that in a few days the plants pafs into the rough 
leaf, and get beyond the rifk of injury from the fly, 
flug, or whatever vermin have a tendency to prey upon 
them in their weak ftate. £t would appear, that the 
weak and fickly plants are particularly the objefts of 
thefe deftroyers, rather than the luxuriant and healthy. 
Vegetables, in a certain ftate of decay and of a yellow 
hue, are molt fought after, and preyed upon by (lugs in 
a garden ; and I have taken notice, that fomc turnips 
from feeds accidentally dropt in the intervals of the 
drills, when there was no manure, have exhibited a fick- 
ly hue, and been preyed upon by fomc infetks, wdiilft 
the vigorous plants in the drills efcaped. In the courfe 
of the faft three years that I have cultivated turnips in 
feafons where w'C have experienced the extremes of wet 
and drought on their coming out of the ground, I have 
not loft a Angle plant by the fly ; which I am inclined 
to attribute to the rapid growth of the plants from the 
caufes above enumerated. 

“ Another advantage arifes from their being able to 
ttir and horfe-lioe the land in the intervals of the drills; 

by 
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by which means the weeds are more early and com- Culture of 

* • narticul ar 

pletely deftroyed, at the fame time that the ground is pi ants . 
more effe&ually opened. T 

« In land abounding with (tones to the degree of 
fome of ours, it appears, that it would be almoft im- 
pra&icable to hoe it properly, when fown in the broad- 
caft way: in fome fituations it appears almoft entirely a 
bed of (tones, which would render the plants inaccefli- 
ble to the hoe ; whereas, by the drill method, it is cafily 
effe&ed. 

« It appears, that in proportion to the deficiency of 
manure (either in quantity or quality) the drills (hould 
be brought clofer together, and a fmaller diftance alfo 
be left betwixt the plants in hoeing them. It is quite 
abfurd to leave the fame fpace for a turnip, which we 
know will not attain the bulk of more than a few inches 
in circumference, as for another that will be two or 
three feet with the top in the fame difference of pro- 
portion.” 

Great quantities of turnips are raifed in Norfolk every 
year for feeding black cattle, which turn to great ad- 
vantage. 

It is well known, that an acre of land contains 4840v a i, ie a$ 
fquare yards, or 43,560 fquare feet. Suppofe then, that 
every fquare foot contains one turnip, and that they 
weigh only two pounds each on an average ; here will 
be a mafs of food, excellent in kind, of 46 tons per 
acre, often worth from four to five guineas, and fome- 
timcs more. 

Extraordinary crops of barley frequently fuccced 
turnips, efpecially when fed off the land. In feeding 
them oiF, the cattle (hould not be fuffered to run over 
too much of the ground at once, for in that cafe they 
N 11 2 will 
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Culture df will trfcad down and fpoil twice as many as they eat; 

particular * * * 

Plants. In Norfolk, they are confined by hurdles to as much 
¥ — ,, . ^ fufficient for them for one day. By this mode the 
crop is eaten clean, the foil is equally trodden, which, 
if light, is of much fervice, and equally manured by the 
cattle. 

A notion prevails in many places, that mutton fatten- 
ed with turnips is thereby rendered rank and ill tailed $ 
but this is a vulgar error. The beft mutton in Norfolk 
(and few counties have better) is all fed with turnips. 
It is by rank pailures and marihy lands, that rank mut- 
ton is produced. 

If the land be wet and fpringy, the beft method is to 
draw and carry off your turnips to fome dry pafture ; for 
the treading of the cattle will not only injure the crop, 
but render the laild fo ftiff, that you muft be at an ad- 
ditional expence in ploughing. 

Method of To preferve turnips for late fpring feed, the beft me- 

tur^pL ,ng thod, and which has been tried with fuccefs by fome 
of the beft Engliih farmers, is. To ftack them up in 
dry ftraw \ a load of which is fuifecient to preferve 40 
tons of turnips. The method is eafy, and is as follows: 

After drawing your turnips in February, cut off the 
tops and tap roots (which may be given to (heep), and 
let them lie a few days in the field, as no weather will 
then hurt them* 

Then, on a layer of ftraw next the ground, place a 
layer of turnips two feet thick *, and then another layer 
of ftraw, and fo on alternately, till you have brought 
the heap to a point. Care muft be taken to turn up the 
edges of the layers of ftraw, to prevent the turnips from 
rolling out \ cover the top well with long ftraw, and it 
will ferve as a thatch for the whole. 


I11 



AGRICULTURE. 


Sty 

In this method, as the draw imbibes the moidure ex- Culture of 
lialed from the roots, all vegetation will be prevented, p plants* 1 
and the turnips will be nearly as good in May as when F _r 
firft drawn from the field. If draw be fcarce, old haulm 
or dubble will anfwer the fame purpofe. 

But to prevent this trouble and expence, perhaps far- 
mers in all counties would find it mod to their intcred 
to adopt the method ufed by our neighbours the Nor- 
folk farmers, which is, to continue fowing turnips to the 
latter end of Augud ; by which means their late crops 
remain good in the field till the latter end of April, and 
often till the middle of May. 

The advantages of having turnips good till the fpring 
feed is generally ready, are fo obvious, and fo great, 
that many of the mod intelligent farmers (although at 
fird prejudiced againd the pra&ice) are now come into 
it, and find their account in fo doing. 

Turnips have long been in fuch general ufe as food rheir cul- 
for cattle, that the profit on raifing them might be rea- [“ r ^ d r ^ 
fonably thought to be altogether certain; neverthe- y / LCt “^d 
lefs, Mr Young, in the paper already quoted, informs profit, 
us, that u turnips dunged for are univerfally a lofing 
crop ; for if they are dated from 30s. to 40s. an acre, 
their value does not amount to the dung alone which 
is fpread for potatoes ; yet the latter pays that dung, 
all other cxpences, and leaves a profit fometimes con- 
fiderable. I admit that turnips fed upon the land will 
prepare better for corn ; but that is by no means the 
quedion. Would not the dung raifed in the farm- 
yard by the confumption of the potatoes, fuppofing it 
fpread on die potato acre, make that produce more than 
the* turnip one ? I have no doubt hut it would give a 
fuperiority. But turnips are liable to great failures, 

N n 3 and 
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Culture of and cannot be relied on late in the fpring : potatoes 

P p£nts. ar way f and are applicable to ufes to which the othcir 

' root cannot be applied.”— In the fecond volume of the 

w!th P oth'er Bath Papers, p. ioi. we have a comparative account 

vegetables 0 f the value of turnips, turnip-rooted cabbage, and lu- 
as food for _ , _ , * _ _ . , . . , 

cattle. cerne, as food for cattle, ihe refult of tins writer s 

obfervations is, that « when flieep are allowed as many 
turnips as they can eat (which iliould always be the 
cafe when they are fattening), they will, on an ave- 
rage, eat near 20 pounds each in 24 hours. An acre of 
turnips twice hoed, will, if the land be good, produce 
about 50 tons 5 which will, on the above calculation, 
maintain 100 flicep 52 days. The flieep mentioned 
weigh 20 pounds per quarter. An acre of turnip-rooted 
cabbage will maintain 100 flieep for a month, and fome- 
times five weeks ; but an acre of Scots cabbages will 
maintain 200 (beep a fulj month.” The number fed by 
lucerne is not determined. 

The fly oc- The greateft difadvantage which attends a crop of 
^eat'in^ turnips, is their being fo ready to be damaged by the 
cnce in tur w kich fometimes deitroys them fo completely, that 
»ip culture. they muft be fown over again two or three times the 
fame feafon, and even this without any certainty of fuc- 
ccfs. Innumerable methods of avoiding this evil have 
beenproje&ed, feveral of which were formerly noticed* 
and we fhall here introduce fome additional remarks 
upon the fubjefl. We have already dated Dr Campbell 
of Lancafler’s propofal to drill with dung under the 
rows. The remaining remedies may all be reduced to 
the following clafles : 1. Steeping the feed in certain li- 
quids. 2. Fumigation of the fields with the fmoke of 
certain herbs. 3. Rolling. 4. Strewing foot, lime afhes, 
&c. on the furface of the ground. It is very difficult, 

however 
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however, to determine, with any degree of certainty, 
^hether remedies of this kind are effectual or not *,.bc- 1 plants, 
caufe fometimes the turnips are not injured though no 
precaution has been made ufe of : and when this hap* 
pens to be the cafe, after the ufe of any fuppofed pre- 
ventive, the prefervation of the crop is aferibed to the 
ufe of that preventive, whether it be really efficacious 
or not. The virtues of fteeps feem to have been fully wither 
afeertained by Mr Winter Charlton near Briltol, 
whofe experiments an account is given in the Tranfao u > 
tions of the Society for Encouraging Arts, vol. v. The 
feeds were of the Dutch kind, fow r ed on beds in the 
kitchen garden in drills, about twelve inches diftant* 
an inch and a half deep, on the nth of May 1786. 

The beds had been prepared with rotten dung in May 
1785, and afterwards fown with cabbages. The qua- 
lity of the turnips is exhibited in the following table ; 
the bell being marked 1 ; and thofe of inferior quality, 2, 

3, &c. The obfervations were taken on the 26th of June. 

Seed without any preparation, I 

fteeped in train oil, flourifhed extremely, 
ftceped in linfeed oil, foniewhat inferior, 1 

Seed mixed with foot arid w r ater, - - 2 

with drainings of a dunghill, - 2 

Vith elder and barton draining, - 2 

with foot, - - * 3 

with elder-leaf juice, 3 

wfth elder and barton draining, foot 
being fowed over the covered drills, 3 

with ditto, and lime fowed over the 
drills, - - - 3 

{owed with foot fcattered over, and then 

cQYered, - - . * 3 

N n 4 Seed 
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Culture of Seed fowed with barton draining, - - 4 

an elder bufli drawn over when the 

plants appeared, - 4 

with dale human urine, very few 
plants appeared. 

with flaked lime fcattered over, and 
then covered, very few plants ap- 
peared, 

with elder, barton-draining, and flak- 
ed lime, very few plants appeared, 
with lime and barton-draining did not 
vegetate. 

Another fet of experiments was made with the green 
Norfolk turnip, drilled an inch and a half deep, the 
rows one foot didant, on beds eight feet three inches 
long, and two feet wide ; half a drachm of feed al- 
lowed for each bed, deeped and mixed with various 
fubdances like the former. The feeds were drilled 
upon unmanured ground on the 20th of June 1786, 
and the obfervation made on the 1 7th of July. None 
of the beds were found free from the ravages of the 
fly 5 but the feeds which had been deeped in train oil 
and linfeed oil were much more free from this injury 
than the others. The linfeed oil, as in the former ex- 
periment, was found inferior to the train oil, which 
was fuppofed to have been owing to its being kept in 
a bottle that had formerly held oil of turpentine. The 
leaves of the deeped feeds were of a much darker green 
than the others, appeared twice as thick in bulk and 
luxuriancy, and the plants were confiderably larger 
than thofe of the other kinds. The fubdances mixed 
with the red were foapers aflies, wood afhes, pounded 
gpnpowder, brimdqne, flaked lime, footj barton-drain- 


uvuia* 

Plants. 
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mg \ fometimes mixed together in various proportions, Culture of 
and fometimes with the addition of a portion of lifted P pianu.* r 
mcbild. ’ J 


Thefe experiments (how, that no dependence can be 
had on deeps or mixtures of any kind with the turnip- 
‘ feed * though the train oil and linfeed oil feem greatly 
to have forwarded the vegetation of the plant. It does 
not appear that fumigation has ever been tried; nor 
indeed does it feem eafy to be tried in fuch a manner 
as might enfure fuccefs. — In the fourth volume of the Mr OuL 
Bath Papers, Mr Gullet of Devonfhire gives fuch di-^* s d f ^ - 
reftions for performing the operation as he thinks would 
be produftive of fuccefs. — In a preceding paper he had 
explained the good effe&s of fumigating orchards ; but 
the cafe with thefe mud be very confiderably different 
from a field of turnips. The trees in an orchard are 
elevated above the ground, and the fmoke naturally a- 
feends, and is blown along their tops : but in fumigating 
a large field of turnips, it mud creep along the ground 
in fuch a manner as is by no means agreeable to its na- 
ture ; and without any excefiive degree of labour, as well 
as a vad quantity of burning materials, there cannot be 
the lead hope of fuccefs. Mr Gullet’s diredions are as 
follow : “ If the turnip-ground be fpaded and burnt, or 
the weeds, &c. burnt without fpading, the fumigation 
thereby may fuffice to chafe fuch of the winged tribe 
from thence as are then there ; but in all cafes, when the 
field is ploughed and ready for fowing, let heaps be 
made at different places and intervals round by the 
hedges and boundaries of the turnip-ground, and fome 
few fcattered through the field \ then, as foon as the 
feed is fown, let the heaps on the windward fide and 
(he fcattered ones be lighted and kept fmothering du- 
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Culture of ring the continuance of the wind in that quarter ; the 
Plants! 11 lels the fire, and the more the fmoke, the better. Should 
v the wind happen to fliift, thofe heaps on the quarter it 
ftiifts to muft then be lighted and kept fmothering in 
like manner y fo that during the growth of the tender 
turnip leaf, and until it becomes rough, and out of all 
danger, this fumigation and fmoke, over and acrofs the 
field, muft be continued from one quarter to the other ; 
which I venture to affert, will effe&ually deter and 
prevent any winged infeft tribe from approaching the 
turnip-ground: nay more, if there already, it would 
moft completely drive them from thence, as fuch 
delicately formed infedts (which can only feed on 
the moft tender leaf) would be ill able to continue long 
m fuch a fmothcr of fire and fmoke. The confequence 
is obvious and certain, that if the fly be kept from 
approaching the field, the turnip-crop is fafe ; and few, 
l believe, will difagree with me, that prevention is better 
than remedy 

Our author does not fay that he has ever tried this 
method with turnips y but lays great flrefs upon his fuc- 
cefs in a fimilar experiment with cabbages, in order to 
preferve them from the caterpillar. To make the mat- 
ter more fure, however, he recommends the trailing of 
a bufh of elder over the turnip field at the time of har- 
rowing or bruihing in the feed : but this remedy has 
by numberlefs experiments been found infignificant, 
and by thofe above related teems even to be pernicious : 
fo that whatever good effefts we can exped from this 
method, muft depend on the fumigation alone ; and 
even this is attended with very great uncertainties, as 
has already been obferved. 

Of rolling. Rolling promifes to be of fervice when the young 

turnips 
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turnips are attacked by fnails, which frequently deftroy Culture of 
djem ; but it cannot be fuppofed to have much effeiEi ? plants^ 
in Seitroying flics, thefe being too numerous and too' " 
minute to be effectually cruflied by the roller : and in- 
deed, though this has been frequently recommended, 
we have no dccifive proofs of its having ever been at- 
tended with any good effect. 

The ftrewing of foot, lime, afhes, &c. upon the 
ground, have been determined ineffectual by the expe- 
riments already related, at lcaft when applied before 
the turnips come up ; and there feems to be little hope 
of their proving more effectual even when applied after 
the crop has appeared above ground. Wc may argue 
indeed d priori about the tafte or fmell of foot, lime, 

&c. being difagreeable to infects ; but of this, after all, 
we have no fufheient proof ; and even though this were 
the cafe, the leaf foon emerges from under this covering, 
or the infefts will feed on the under part of die leaves, 
where thefe fubftances cannot lie. It is evident, there- 
fore, that very little can be expected from any of the 
methods hifherto propofed cither by way of cure or pre- 
vention. The more probable methods are, 

i. To fow the turnips at fuch a feafon of the year 
that they may be well grown before the fly makes its 
appearance. In the Bath Papers, vol. iv. p. 132. Mr 
Wimpey obferves, that in order to procure food for Early fow. 
their cattle in the fpring before the grafs is grown, far-!^^ 111 * 
mers are obliged to poftpone the fowing of turnips be- 
yond the natural time of vegetation : but were turnips 
to be fown in April, as foon as the feafon would per- 
mit, it is very probable that there would be as great a 
crop of them as of other vegetables ufually fown in thefe 
months. On account of the delay in fowing, however, 

for 
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Culture of for the reafon already mentioned, the fuccefs of the far«* 
^Plants 41 mer becomes exceedingly precarious, unlefs he is fo for** 
* tunate as to have a few rainy days, or cloudy weather 
and frequent (bowers, foon after the feed is fown : and 
this our author fuppofes to be the true reafon why the 
turnip is a more uncertain article than any other. But 
though fpeculations of this kind have a great (how of 
probability, there is not any experiment hitherto pub- 
lifted, even by our author himfelf, by which the truth 
of the above conjc&ure can be abfolutely ascertained. 
Our author, however, is of opinion, that none of the 
common methods propofed can anfwer any good pur- 
pofe, farther than as by means of them the vegetation 
of the plant may be invigorated. Mr Wimpey recom- 
mends allies, foot, or a rich compoft of lime and dung, 
ufed in fufficient quantities ; but the method of ufing 
them is, either to fow them with the feed, or rather by 
themfelves immediately before, and to harrow them well 
in, that they may be completely incorporated with the 
foil. This for the moft part would fo invigorate and 
encourage the growth of the plants, as to be. an over- 
match for the moft vigorous attacks of the fly. 

Sowing a z. Another method propofed for Securing turnips 
uty^fecd" f rom the fly, is by Sowing Such a quantity of feed as 
will be more than fufficient for the confumpt of the in- 
fers. This we find recommended in a letter t? the 
Bath Society, by a gentleman-farmer in Efiex, vol. ii. 
p. 338. His method is to make the land clean and 
fine as Soon as the feafon will permit* and to fow four 
pints per acre. It may be obje&ed, that if the fly does 
not take them, the plants will (land lo thick, that they 
cannot eafily be hoed but this may be obviated by har- 
v rowing diem firft, which will make them fit for the 

hoe* 
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hoc . There can /be no expe&ation of a crop if the fly Culnwof 
takes them when only a pint of feed is fown per acre ; p Hants.” 
bu^his gentleman remarks, that he has not in any one * , 
inftance miffed of a crop when he fowed four pints ; be* 
caufe, though the fly has fometimes ddlroyed more 
than one half, and much damaged the othe , ftill there 
was a fuflicient number left behind. He alfo agrees 
with others of the Society’s correfpondents, that the 
ground fhould be well dunged and manured previous to 
the fowing of turnips, as this makes them grow vigo- 
roufly, fo that they quickly get into the rough leaf, in 
which (late the fly will not touch them. 

In the fame volume, a gentleman of Norfolk remarks, m.* urinp- 
that manuring the ground in autumn for turnips is pro^'J^VJJ" 
ferable to the doing fo in fpring. This difeovery hetofpnnft 
made in confequence of the following accident. — w A lliar,ur( 
neighbouring farmer, not having a fuflicient quantity of 
manure for all his turnip land, was under the neceffity 
©f fowing four acres unmanured. The effeG was, that 
the turnips on the manured part of the land were 
moflly eaten off by the fly, while four acres unmanured 
cfcaped without injury .” In confequence of having 

obferved this, the gentleman made a fimilar experiment, 
by manuring five acres well for turnips, and tilling 
threes acres and a half in the ufual way without any 
manure. The manured crops were almoft all deflToyed 
by the fly, fo that he was obliged to fow moft of the 
land over again. The three acres and a half which 
had no manure were entirely free from injury, though 
the plants were much fmaller than thofe of the manu- 
red ground which came up. Not content with this 
trial, however, he repeated the experiment, by manu- 
ring fix acres of wheat ftubble in autumn, ploughing it 
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Cult of in immediately, and leaving it to incorporate with the 
Plants. aF earth during the winter : the turnips which grew upon 
this were as large as if die ground had been mantrfed 
in the fpring. This experiment was repeated with fur- 
prifing fuccefs in two fuccecding years ; whence he in- 
fers, that the fly is either engendered in ti e new dung 
or enticed by it. But when the manure is J aid on in 
autumn it lofes its noxious qualities, though it Hill re- 
tains its nutritive ones. — This conclufion, however, 
does not appear to be well founded * for it is certain 
from undoubted experience, that turnips which have 
been well manured in die common way, have fome- 
times efcaped any injury* while others, which have 
got no manure at all, have been almoft totally deftroy- 
ed. Anodier material advantage, however, which 
this correfpondent obferves is to be derived from ma- 
nuring in autumn is, that all the feeds contained in the 
manure, and which are of courfe carried to the land 
with it, vegetate almoft immediately, and are moftly 
killed by the cold of the fuccecding winter, while the 
few that remain can i’caice cl cape dcitru&ion from die 
ploughfharc. 

MrWim- Mr Wimpcy is alfo of opinion, that it is proper to 
mono? 51 " f° w a l ar R e quantity of feed •, but thinks two pounds 
lowing a w ;ji b e fu Hi dent for an acre. A few r ounces indeed 
would be fufficient to ftock the land ; but as the article 
is fo precarious, he thinks it by far the fafeft way to 
allow feed in plenty, and reduce the plants afterwards 
by harrowing. He obferves alfo, diat it is of great 
confequence to have feed both good in quality and of 
the belt fpccies. He prefers the large and green top- 
ped, as being the mod fweet and juicy* others give 
the preference to die red or purple-topped, as being 

hardier : 
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hardier : but At #ny rate, the feed from the larged and Culture of 
fined tranfplanteH turnips, of whatever fort, is greatly ^ plants!*' 
to'ie preferred, even though it ftiould cod double or v 1 1# 
treble the price. Such as is fold by the feedfmcn in q u a Vi ty of 
London Ee foRncl generally of a mixed hind, and often the ^»!L 
in great pajr not worth cultivating. “ Whether plants 
from nc^nr old feed are mod fccure from the depre- 
dations of the fly (fays he), is perhaps a queftion which 
cannot be eafily determined even by experiments ; for 
concomitant circumdances arc frequently fo much more 
operative and powerful, as to Tender the difference be- 
tween them, if there be any, imperceptible. It is, how- 
ever, known to every practical man, that new feed 
fprouts or vegetates ieveral days before old j and I 
think more vigoroufly: and it is equally well known, 
that the healthy and vigorous plants efcape the fly, 
when the dinted and fickly fcldom or never efcape it. 

Hence it would feem, that new feed, cateris paribus , is 
more fecure from the fly than old ; and for my own ufe 
I would always prefer it.” 

3. The fowling of turnips along wutli grain* — ofiV.vinj 
This, of all others, feems to be the mod eligible and^ 1 ^^ 
efficacious. In the fecond volume of Bath Papers, 
p. 210. a Hertfordlhirc corvefpondcnt gives an ac- 
count of the fuccefs of an experiment of drilling tur- 
nips with wheat. A imall field of fpring-wheat was 
drilled in rows two feet apart *, and in the month of 
May turnips were fown by hand in the intervals. 

They came up very well, and were thinned once by the 
hoc. The crop of vrheat turned out better than ano-wir:, 
ther field of the fame foil fown broad-cad in autumn, 
though it ripened fomewhat later. The turnips were 
no other way injured by cutting it, than having fume 
1 01 
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of the large leaves trodden down by tltalrcapcrs. Attef 
harveft the weeds were cut up roun«T the turnips with 
a hand-hoe, and they grew very urge and vigorous. 
They were of the purple and white long kind, and the 
crop proved nearly as good as the fame' 1 and produced 
in common. An excellent crop of barley and clover 
was got from the fame field afterwards. ' l 

In the third volume of the fame work we find an ac- 
count of feveral fuccefsful experiments in fowing tur- 
nips between rows of beans. The advantages of this 
method are ftrongly fet forth by R. P. Anderdon, Efq; 
who made fome of the experiments, and are as follow : 
" I. You may have a CTop of beans and turnips on the 
fame field the fame year. 2. The bean crop being 
well horfe-hoed, no ploughing is wanted for turnips, 
for which the beft Norfolk farmers give five plough- 
ings. 3. It is hoed cheaper, more cfFe&ually, and con- 
fequently more profitably, than in any other way. 
4. The ground is kept clean from weeds. 5. It is in 
order for a Lent crop the fucceeding year with one 
earth. 6. The ground is kept in heart, if not impro- 
ved, by fallowing your alleys. 7. It brings the plant 
to perfeftion in poor ground, where it would not be- 
come fo otherwife. 8. It doubles the crop in any 
ground which Mr Anderdon has had experience of. 
9. You have the crops more within your own power in 
this than in any other method, let the feafons turn out 
as they will. 10. You may have on the fame ground a 
bean and turnip crop annually, if the land be fuitable, 
and you think proper. u.The clay farmer, by this 
mode, renders land which is naturally unfit for turnips, 
fo free and open by feafonable horfe-hoeings, that it 
will bring this ufeful plant to great perfe&ion.” 

2 On 
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S e Society made fome remarks, ind Culture of 

? objedions : i. The fame foil can- P h? 

both crops. Scotch cabbages are!,, • ’ . 

/ ^ Obj^dlioiis 

bean foil ; and they wilhed him to by the BmH 
tit with cabbages in Head of turnips 
2. The Norfolk farmer* rarely ufe 
ughings for turnips, inftead of five, 
prefents, unlefs the ground be full 
of couch-grafs. 3. They think him too fanguine in 
his expectations of having double crops on the fame 
field. 4. Nothing renders a clay foil fo free and open 
as to have it expofed to frofts and fnow by being laid 
up ip* high ridges in January and February ; but, on 
Anderdon ’s plan, this cannot be done, unlefs the 
turnips are leflened in value by being fed off in au- 
tumn. 

Thefe ftri&ures were fent to Mr Anderdon before 
the papers were printed, but did not make any altera- 
tion in his opinion ; and lie replied to the following 
purpofe : 

1. The Janie foil cannot he proper for leans and turnips > MrAnJtr- 
&c. — Granted. — But liad Mr Anderdon adhered rigo- ** * 
roufly to this rule, he would have fowed no turnips at 
all, not having on his farm any foil altogether proper 
for that crop; 44 but (fays he) while I can get in 
fingle rows, four feet a funder or more, from half a do- 
zen to half a fcore tons of turnips per acre, after, or ra- 
ther between, a crop of beans in my heavy lands, I fliall 
feel that produft here more beneficial than to drop the 


Mr Anderdon then proceeds to acquaint the com- 
mittee, that he had tried the experiment as they with- 
ed with Scotch cabbages inftead of turnips betwixt 
Vol. I. O 0 the 
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rows beans * biJt the crop of thc^airhips was fo 
Plants, much preferable, that lie found himfej/ inclined to fup- 
pofe the cabbage would not get to great perfection 
the:e as to be profitably introduce* j^on a large fcale, 
for want of the great quantity of djung^iccbiiary for 
that crop, and which could not be procured in that 
part of the country. He further remarksyn favour 
of turnips, that they have an abundance of vti*y fmall 
lateral fibrous roots, which run as far in fearch of food, 
and feed as ravenoufly where they can penetrate, as 
thofe of almoft any other vegetable ; and the plant cer- 
tainly derives more nourifliment from thofe than from 
its tap-root*. \ 

2 . The Committee doubt of the poffibility of doubling the 
crop. Mr Andcrdon gives the following explanation : 
“ I have made many comparative trials on turnips be- 
tween tills mode and broad-calt fowing, and always 
found on my ground the horfe-hoed crops the bell. 
But here, in denoting the benefits of the horfe-hoc 
by its doubling a crop, 1 wiili to be underflood, that if, 
in foils like mine 9 a crop be drilled, leaving proper inter- 
vals for horfe-hoeing, and one part be horfe-hoed, the 
other not, the horfe-hoed part will double the other in 
produdl.” 

Mr Pa- This fubject is further confulercd in the fame vo- 
nion* >PU lume by Mr Pavier, who viewed Mr Anderdon’s tur- 
nips, and gave in a report of them to the committee. 
He fuppofes a crop of beans drilled in fingle rows at 
four feet diftance, and the turnips drilled in the inter- 
vals,. 


* Here the Society remarks, that this is not the cafe with thofe kinds 
of turnips which grow chiefly above ground, and which are generally 
the belt crops, and molt capable of refilling the froils. 
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vals, accordirV |to Mr Anderdon’ s method) there will Culture of 
then be four ro^s of 17 feet in length to make a fquare ’Tlams.^ 
perch ; whereas Wr Anderdon’s rows were only 15 r 

fee fo? inches in Ength ; and this difparity in length 
will make a yniletnee of weight on a perch from 230 
to 249 po^uls, :md on an acre from 16 inns 8 cwt. 

2 qrs. 8 Mr Anderdon’s produce, to 17 tons 15 cwt. 

2qrs. 'jKflb. — Each turnip at this didance (viz. four 
feet from row to row, and nine inches in the rows) 
muft occupy a fpace of three fquare feet ; consequent- 
ly the grcutcit number produced on an acre mud be 
14,520; but if fown in broad-cad, twice hoed, and the 
didajjce on an average 15 inches, each turnip will then 
oedupy little more than 011c foot and an half, and the 
number produced on an acre may be about 27,920 ; an. 
excels which may rcafonably be l’uppofed to overba- 
lance the value of the beans, let uk iuppofe the crop 
as great as wc can rcafonably do. Thus far the argu- 
ment fee ms to lie againd this method of cultivating 
beans and turnips together : but, on the other hand, Mr 
Pavier confiders it probable that the ex pence of drilling 
nnd horfe-hoeing the beans, together with drilling the 
turnips in the manner Mr Anderdon did, mud be con- 
siderably left; than that of fallowing and preparing the 
ground, and fencing the turnips in broad-cad ; to which 
wc mud like wile add the facility of hoeing the drills 
11 i companion of the broad-cad. But betides thelo, the 
great advantage anting from this method, and which, 
if certain, gives it a decided luperiority, is, « the 
great chance, if not an almod certainty, of preferv- 
ing the turnips from the depredations of the fly.” Mr 
Pavier was inclined to think that this mult be the 
cafe, as Mr Anderdon had fuch crops repeatedly wltii- 
O o 2 out 



PRACTICE OP 


580 

Culture of out any damage of that kind: but th&'jfornmittec d!f- 
pi PIants^ r fer from him, and think that this rrnjf J have proceed- 
* * ed from fome other caufe ; though t^y do not aflign 

any rcafon for this opinion. t( The p l v ucipal point ^<ays 
Mr Pavier), in determining this queftj&v{cems to me 
to be this : if the crop of beans drilled as Vbovc after 
deducing the feed, and fome additional expend in tak- 
ing the crop off the ground without injuring the turnips, 
can be, one year with another, fuppofed to be as valu- 
able as the quantity of turnips that might be rcafonably 
expected in the broad-call method more than in the 
other, I Ihould not hefitate to declare in favour of drill- 
ing between the beans.” 

Thus far the argument feems to be carried on A 
priori. Mr Wimpey, in the letter already quoted in- 
clines to the practice of lowing turnips between beans 
planted in rows. u It exactly correfponds (fays he) 
with all my obfervations on the fucccfsful vegetation 
of that root. A confiderable degree of moillure is 
neceflary to the rapid vegetation of that very juicy 
root, and nothing retains moifture equal to llracic : 
and fhadc can be obtained and lecured by no means 
lb effectually on a large fcalc as in the intervals of 
tall growing plants, as beans or wheat planted in 
drills.” The fuccefs of Mr Bult of Kingfton, near 
Taunton, leaves little room to doubt of the proprie- 
ty of the method, and its fuccefs in preventing the 
fly. The beans were planted in drills not quite two 
feet afundcr, on two ploughing.*, horfe-hoed three times, 
and the turnips fown in the intervals at the lull hoeing. 
The field meafured fix acres and a quarter, and was a 
very good clayey foil, but had not been manured, nor 
had any drefling laid upon it, for fix years before. It 

produced 
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produced thi^Vftrear three quarters of beans per acre. Culture of 
and 37 tons of turnips. This field was alfo ^HantsT 

viewed by Mr Javier, who makes the following ob- v J 
fcrvstie- w fcjw yj ? vr 1. The turnips were fown promil- 
cuoufly anwig tje beans at the laft hoeing, which. 
w;us given&bout midfummer ; from which time nothing 
was dore but drawing off the beans and carrying them 
oft' the land. 2. The crop of beans was believed to 
be confiderably above 20 buftiels per acre, which is 
much more than was produced by any other method 
that feafon in the neighbouring part of the country ; 
and Mr Pavier had this account before he faw the 
' £* ,r, /p crop, he did not expect any thing confide? able 
from the latter ; but as it turned out, the produce muft 
be accounted highly profitable, when vve confider that 
there was no crop loit, no preparation, drefling, nor 
any expence whatever, excepting the price of the feed 
and fowing it. 3. This he confiders as one of the 
itrongeft recommendations of the drill husbandry lie 
ever knew or heard of; but lie is of opinion that ii 
never can anfwer except where the ground is perfects, 
clean and free from weeds, by the crops having been 
liorfc-lioed for a few years before. 4. He thinks the 
beans ought to have been planted at wider intervals, by 
which the fun and air would be freely admitted, and 
the plants would alfo be lefs damaged by the operation 
of the hoe. 

Mr Pavier likewife informs the Society of two other t t?x~ 
experiments on a fimilar plan 5 but with this difference, 
that the turnips were fown among the beans at the fe- tumi i ,s 

° i lilting 

cond horfe-hoeing. The turnip crops were very good, beans*, 
and the beans more than double the value of thofe raif- 
cd in the ufual mode of hulbandrv. “ I think it is 
O o 3 very 
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of very evident (fays lie), that the beans J^efer ve the tti r- 
nips from the fly; and as no expenc,“ ' r trouble attends 
the practice, I apprehend it will fj^on become more 
genera!.” The Society own, that the r.orjvwatfvfcccefs 
of Mr Buie’s experiment [cans to milit ate at ’eail againlt 
what they faid on Mr Anderdon’s letter ; * .but the v 
infill that the cafes are by no means fimilar. “ Though 
the land (fay they), in both inftances, is called a heavy 
f/jy, they are very different. Mr Anderdon’s is poor, 
wet, and cold : the ether a good rich clay ; and wc 
apprehend naturally mixed with a kind of marl, 
which is called clay by perfons not thoroughly ac- 
quainted with the nice diilinftion of foils appar^^f 
alike, but very different in their nature. Our prin- 
ciple therefore, that cold wet clay lands are unfuitablc 
for turnips, remains unaffected by this experiment ; 
and general pradlice confirms the truth of the theory.” 

In another letter, Mr Pavier gives a more particular 
account of the two other crops of beans and turnips 
railed upon Mr Bult’s plan. The beans were drilled 
in rows about 22 inches diftance, twice horfe-hoed, 
and the produce from about 25 to 30 bulhcls the com- 
puted aero, or from 30 to 36 bufhcls the ilatutc acre. 
The preceding fummer had been very unfavourable to 
beans, and the produce per acrQ in the common hulban- 
dry did not, on an average, equal a third part of this 
quantity. One of tlicfe crops was fuperior to that of 
Mr Bult : they were fown upon a field of nine com- 
puted acres on the 10th of June, after the fecond 
horfe-hocing ; but whether the fecond hoeing was per- 
formed too foon, the ground not clean, or whatever 
might be the caufe, the beans were weeded twice by 
hand, afterwards ; and he is of opinion, that the turnips 
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were iomcwhatVlencfited by it. Mr Pavier was afliired Culture of 
by a very intellr^pjjt farmer, that this was die beft 
cro|y)f turnips hAiad ever fecit. The turnip-feed in v —~ “ V “ J 
the ocher* put in between the rows of beans 

by a hand /rill ; |but the work was badly performed, 
the plants^/oming up in fome places vaftly too thick, 
and in ^itlicrs as much too thin ; but wherever they 
happened to be of a proper thicknefs, the farmer told 
him it was one of the moil profitable crops he ever had. 

The foil was wet, heavy, and not very favourable for 
turnips. Hence Mr Pavier deduces the following con- 
dufid>p : i. That with rcfpecl to beans in particular, 

' * frilling and horfe-hoeing is vaftly fuperior to the 

common mode of hufbandry. 2. That die beans are 
umioubtedly a good prefervative of the turnips from 
the depredations of the fly. 3. That as by this me- 
thod no crop is loft, and confequently no rent, but a 
mere trifle of expence (if any) chargeable to the tur- 
nip crop, it muft be one of the inoft profitable as weil 
as the moft certain methods of propagating that ufeful 
root ever yet praclifcd. — He ftill infills, however, that 
if he had an opportunity of trying this method, he 
would drill tire beans in rows at a greater diitance, that 
the turnips might be hand-hoed cafily ; and tliat he 
ffiould prefer the London tick-bean to any other, by 
rcafon of their fliortncfs and being fuch bearers ; that 
lie fhould alfo take off their tops as foon as the under 
blofloms began to decay ; which, he fuppofes, would 
be of great fervice. 

In this diflertation on the culture of turnips, wei„ft ruint . RV 
cannot avoid taking notice of an inftrument ufed in * or tra,lp * 

0 ^ b I 'i mting 

Norfolk for tranfplanting them, and thus filling up the turnips, 
gaps which frequently happen in fields from the failure 
O 0 4 of 
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Culture of of the plants in particular fpots *. It J^eprefented hi 
P Plants. Plate XIII. fig. 4. and the conftru&ioft ^nd mode of uling 
¥ l ~' are obvious from the figure. — When Me turnips arc to 
be tranfplanted, the workman hold? 0 
with the left hand, and the Ihort cy-ie w/h the right 
hand drawn up. Put the inftrument the '*>' ..over the 
plant that is to be taken up, and with your fc v ?t force 
it into the ground ; then give it a twill round, and by 
drawing it gently up, the earth will adhere to the roots 
of the plant in a folid body 5 then with another inftru- 
ment of the fame fize take the eartli out where the 
plant is to be put, and bringing the inftrument^ with 
the plant in it, put it into the hole which has 
made by the other ; then keep your right hand ftcady, 
and draw up your left, and the earth and plant will 
be left in the hole with the roots undifturbed. In this 
operation two men muft be employed, each of them 
having an inftrument of the form reprefented in the 
plate. One man takes up a plant, while the other 
fills his inftrument with earth only, thereby making 
room for the depefition of the plant 5 fo that the hole 
which is made by taking up the plant is filled with the 
earth taken out where the plant is to be put ; which 
being depofited, he takes up a plant, and returns to 
the place he fir ft fet out from, the former man at the 
fame time returning with the earth only ; fo that each 
man is alternately the planter, and each being employ- 
ed both ways, the work goes on brilkly. — This inftru- 
ment was the invention of Mr Cubitt Gray of Southrepps, 
Norfolk. 

Turnip?/ 
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Turnips bcinVfthe grand bafis of the Norfolk fy^f- 
bandry, Mr Mai|bj^l gives a very particular account Plants. 
of their culture i ti that county. — The fpecies cultiva- Norfolk 
ted dt± y •»! pbmmon ivhite-Jiock) called in many^^“M” 71 
places the N,orfoU^ turnip. 2. The purple-jtock is fimi-. 

Jar to the farmer, but its rind is of a dark red or purple 
colour ;^its fize in general finaller and its texture clofer 
and firmer than that of the common white-Hock ; it al- 
fo Hands the winter better, and is more fucculent in the 
fpring, but it is not fo well relillied by cattle as the 
former; whence it is lefs generally cultivated. 3. The 
puddr^-fl och , the tankard-turnip ot the midland coun- 
• is in fliape fo perfectly different from the common 
fort, that it might be ranked as a diflinft fpecics. It 
rifes in a cylindrical form, eight, ten, or twelve inches 
high, Handing in a manner wholly above ground ; ge- 
nerally taking a rough irregular outline, and a lome- 
what redlining poflure. It very much rcfcmbles the 
common turnip, and is by much its moll formidable 
rival. In many rcfpects it feems to be fuperior, par- 
ticularly in being readily drawn, and eaten off by iheep 
with much lefs waftc than the common turnip. — The 
difadvantage is, that they are liable to the attacks of 
froft, by rcafon of their Handing fo high above the fur- 
face of the ground; fo that on the whole, Mr Mar Aval 
concludes, that the common white turnip is to he nrefer- 
ed to every other. 

I11 Norfolk, turnips are fown upon every fpecies of Atlv.im 
arable land. Marl is found to be highly beneficial 
and by means of this manure, a foil naturally unfit 
for turnips may be rendered proper for it. They fuc- 
cccd barley better than any other crop ; fome few are 
(jpwnon wheat or pea Hubble after hum'll ; but this is 
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particular^ not 3 £ cncra l practice. The manures Ki greateft repu- 
P Iants - tation for turnips are clung, with t* greater or fmaller 
admixture of mould ; malt-coombs a$ alfo in good re- 
pute, and oil-cake is ufed by a few^ij.^’ 'duals but 
it may be faid that nine acres of fan or^tlic turnips 
grown in caff Norfolk are manured with — The 

quantity of dung fet on for a crop of turnips generally 
depends on the quantity on hand, and the quantity of 
turnip ground to be manured. From io to 15 cart 
loads of muck are confidered as a good drefling ; and 
about a ton of oil-cake to three acres ; 90 or 60 bufh- 
els of malt-coombs, and 40 or 50 bullicls of foot,^o an 


Mil mires 
of* dilV'- rent 


Ciruvatinn When turnips are ifitcnded for early confump* 
runr;o tion, the fooner they can be got into the ground the 
r;)n:\::r,p- better ; but when they are intended to ltand the win- 
ter, the beginning of July is thought foon enough. 
The molt general rule is to begin lowing about a week 
before midfummer, and continue till about a fortnight 
after, viz. from the 17th or 18th of June to the 7th 
Method of or 8th of July. — Broad-caff fowing is univerfal, in the 
•idture* an< * quality of two pints to an acre. The eed is covered 
by two lines of :* pair of light harrows drawn back- 
ward, in order to prevent the tines, which ufualiy point 
fomething forward, from tearing up the clods, ainf 
burying the feed too deep. The horfes are univcrfally 
•walked 011c way, and trotted back again in the fame 
place. This is an excellent cuftom \ the quick zig- 
zag motion of the harrows at once aflilfing to level the 
furface, and to di (tribute the feeds more evenly. — They 
are univerfally hoed •, and unlefs they be fown very late, 
arc generally hoed twice. The diltance of time between 
the fowing and the fil'd hoeing depends upon the foil 

and 
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and feafon ; the .toe of the plants being the only guide?. Cultmeof 
A\ r hcn turnips imj differed to grow too large before p p l t i J^ l l ‘] ar 
they , are hoed, tli- plants are difficult to be fet out ' " ’"'" v 11 - f 
fingly, /md :>rjp 1**-* * to be drawn up by weeds, thereby 
acquiring a rfcnrtVr upright tendency ; whereas their 
natural growth, in their infant Hate, is procumbent, 
fpreadin^their firft leaves on the ground, and taking 
the form of a rofe. — If the hoc be put in too foon, 
die plants which are fet out are liable to bo buried, and 
their tender roots difturbed in the acl of fetting out the 
neighbouring plants. The time for hoeing, as directed 
by tlujinoil judicious hulbandnien, is when the plants, 

1. ■ riv'y lie fpread upon the ground, are about the fr/.c. 
of the palm of the hand : if, however, feed-weeds be 
numerous and luxuriant, they ought to be checked be- 
fore the turnips arrive at that frze, lell being drawn up 
tall and (tender they inould acquire a weak and fickly 
habit. The proper diilance depends upon the nature 
of the foil uni the time of lowing * I nch as are fown ear- 
ly, in a rich predut.tivc foil, require to be fet out wider 
than thuie fown late on a foil of a contrary nature. II 
the foil be at par, the diltancc ought, to be regulated by 
the tint:? of fovi'ip : if this be at par, the nature or Hate 
of the foil iliould be tne regulator. — 7 Ar Marlhal com- 
plains of the condudt of the Norfolk farmers in gene- 
ral in this refpecl, who “ hack out their turnips 14, 

15, or perhaps 18 inches a funder, without any regard 
to the flate of the foil, or time of fowing. This prac- 
tice was cftabliihcd while the Norfolk foil was full of 
marl, and new to turnips •, and when, it is probable, 

11 or 12 inches in diameter was no uncommon fize, 
with tops proportionally large and fpreadiug ; and 
14 or 1 5 inches might then be a proper diftance. 

, j But 



PRACTICE, OP 


58 * 


Culture os But now, when the eflic 

particular , .. .. , “ r 

PS ;mts. tne toil no, longer the fav 


Ecacy of mart is leiTcncct, amt 
avourite of^tjpiips f which fcl- 

r *Ji ■ 1 • 1 • 


dom reach more than fevcn or cilht inches in ilia- 
meter, it is ruinous and abfurd to»y ")tiyuc the prac- 


Turnips are cultivated either for iced, Yor fale, or 
for confumption. When cultivated for feed/'ut is i'up- 
pofed in mod parts of the kingdom that it ought al- 
ways to be* taken from tranfplanted roots; but in 
Norfolk they are frequently railed from fuch as are un~ 
Cultivation tranfplanted. “ It is a fail (fays Mr Marl hal) well un- 
kt'^L derllood by every hufbandman in Norfolk, thstfjtf the 
feed be gathered repeatedly from untranfpiantedxpocp;-' 
the plants from this feed will become coarie-necked and 
foul-rooted; and the flefh of the root itfeif will be- 
come rigid and unpalatable. On the contrary, if it be 
gathered year after year from tranfplanted roots, the 
necks will become too fine, and the fibres too few ; 
the entire plant acquiring a week delicate habit, and 
the produce, though fweet, will be fmall. For the 
neck, or onfet of the leaves, being reduced to the fizc 
of the finger (for inilance), the number and fizc of the 
leaves will be reduced in proportion ; and in a fimilar 
proportion will the number and fize of the fibrils be re- 
duced. From a parity of reafoning, it may perhaps be 
inferred; that when the neck acquires a thicknefs equal 
to that of the wrift, the fize of the root will be in pro- 
portion. 

With refpcQ to the fibres or rootlings, this is a 
juft inference ; but with refpect to the bulb, it is in 
a great meafure erroneous. For a few generations the 
fize of the bulb will keep pace wdth the increafe of 
leaves and fibres ; but after having ojice reached the 

limits 
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limits which nature has fet to its magnitude, it begins ru1t ? Tc ai ' 
to revert to its original Hate of wildnefs, fro^i which to l'iants. 
its prefent ftate it has undoubtedly been raifed by ' * ' * 

-traniplantation. ^ »c farmer has therefore two ex- 
tremes to avoid. The one is difcoverable by the tliick- 
nefs and co- rfenefs of the neck, the fcaly roughnefs 
of the bulb, the rhicknefs of the rind in general, the 
foulnefs Of its bottom, and the forkedncls of its main 
or tap root : the oilier by the flen cl erne fs of tlie neck, 
the iinenefs of the leaf, and the delicacy of the root. 

The fonner are unpalatable to cattle, and are therefore 
creative of waftc : The latter are unprodudtive, are dif- 
ficult t5 be drawn, and do not throw out fuch ample 
tops in the fpring, as do tliofe wlridh are, by coniti- 
Mition or habit, in a middle ftate between thefe two 
extremes. There is not, however, ally general rule 
refpecling how many years turnips ought to be trank 
planted fucceflively, and how often they ought to be 
fufterefd to run up from the feed-bed : the foil and fi- 
tuation havfc, and other circumftances may have, in- 
fluence on the habit and conftitution of vegetables 
as of animals ; and the farmer mult attend to the 
ft ate of the turnips themfelvcs. Whenever he judges, 

A at, by repeated tranfplantation, they have palled the 
acme of perfection, then it is his duty and intereft to 
let them run up to feed without tranfplantation. In 
Norfolk it has been found, by long experience, that 
traufplanting tw'O, three, or four years, and letting 
the plants run up the third, fourth, ot fifth, will keep 
the ftock in the defired ftate. The time cjf tranfplant- 
ing is from Old Chriftmas to Old Candlemas. In the 
choice of plants, the farmer is not guided by fize, but 
picks the cleaned plant* without regard to fize; or. 


more 
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Culture of more accurately fpcaking, lie makes choice of fuch 
"Zt as are near, but not at or above, the Rate of perfection. 
¥ In almolt every turnip-field there are plants in various 
Hates: much judgment, therefore, is requifitc in the 
choice of plants. A piece of good g&und near a habi- 
tation is generally chofen for this purpofe ; % but the me- 
IvTethod of thod planting is various : the plants are generally fet 
planting. i n r ows, at uncertain diftances from one Vnother.” 

Tliefe diftances the fame author has obferved to be 1 6 or 
1 8 inches, and the diftance of the plants in them nine or 
ten inches ; but the practice of a man who, he tells us, 
is indifputably near the head of his profeflion, is to plant 
them in rows two feet afundcr, the plants in tl(e rows 
being contiguous. The only culture required, is to 
keep the intervals clean hoed ; but when the feed be- 
gins to ripen, much care is requifitc to keep it from 
birds. If the plot be large, it is neccfiary to employ a 
boy to fcare them ; but if it be finall, and near the houfe. 
Method of Mr Marflial has known the following expedient ufed 
birds. with f ucce * s - “ On a (lender poll, rifmg in the midft 
of the patch of feed, was fixed a bell ; from which a 
line palled into the kitchen : in the molt frequented 
part of this hung the pull. Whoever pafied the pull 
rung the bell *, fo that in a farm-houfe kitchen, where a 
miftrefs and two or three maids were feme of them al- 
moft always on the foot, an mediant peal was kept up $ 
and the birds, having no refpite from alarm, forfook 
their prey.” 

Of drawing The time of drawing commences about Michaelmas, 
YmXL turnip * anc i continues until the plants be in blow. The pro- 
cels of drawing, he fays, “ in feverc weather is ail 
employment which nothing but cullom could reconcile 
to thofe whofe lot it is to go through it, namely, ftout 

lads 
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lads and yduths ; whofe hands are Frequently fwelled Culture of 
until the joints are difcernible only by the dimples they 
form;” ncverthelefsTie never heard of any inftance of* * r 
bad effeiis from this circumftance. Wlien die tops will 
bear it, their method of pulling is very expeditious : 
they pull with both hands at once ; and having filled 
each hand, they bring the two together with a fmart 
blow to dif 6 ngage the foil from the roots, and with 
the fame motion throw them into the cart. If the 
tops be cut off by the froft, or if this be in the ground, 
the turnips are raifed with two»tincd forks named 
/rooms. If the roots are buried under deep fnow, it is 
removed by means of an implement called the [tmv-$ now. 
fledge. This confifts of three deal -boards from one toJ-^‘j lir ‘ 
two inches thick, io or 12 inches deep, and from 
feven to nine feet long, fet upon their edges in the 
form of an equilateral triangle, and (trongly united with 
nails or llraps of iron at the angles ; at one of which 
is fattened, by means of a double (trap, a hook or an 
eye, to fatten the liorfcs to. This being drawn over a. 
piece of turnips covered with fnow, forces up the latter 
into a ridge on each fide, while between the ridges a. 
ftripe of turnips is left bare, without having received 
any material injury from the operation. Though it is 
cuilomary, in drawing, to clear the ground entirely* 
our author met with one iriftance in which the final! 
ones were left by a very good huibandman on the 
ground, both to increafe in fizc, and to throw r our 
tops in the fpring ; it being obfcrvable, that a final? 
turnip fends up :i top nearly equal to one whofe bulb 
is larger. There is one inconvenience, however, ari- 
fmg from this practice : the plough is prevented from 
entering upon the foil until late in the fpring ; -winch 


imr.ii 
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Culture of upon fome foils is an unfurmountable ' obje&ion ; 
P pUnts. ar though it may be very proper upon land which will 
* * bring good barley with one ploughing after turnips. 

Mr Marflial relates the following Ample method, by 
which a Norfolk farmer preferved turnips through a 
confiderable part of the winter feafon. Having cut 
off their tops with a fpade, he gave them to his cows, 
and carried the bulbs to a new-made ditch, into which 
lie threw them, and then covered them up with ftraw, 
laying over it a quantity of bramble kids. Here they 
lay until wanted in a froft. They were then again 
carted by means of a fork, and given to the cattle, 
who ate them as well, or rather better than freflndrawn 
turnips ; and in general they came out as frefli as they 
went in. Our author is of opinion, that this method 
might be extended to the prefervation of turnips till 
the fpring. 


END OF VOLUME FIRST. 
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